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— t? (sod) Z'&ikqKD^um&wv <m&£.ti. ttm<D#m&ifi%m£tix\ t > 

2> [7 U it — ^ 3;a-^-^3> (Pharm. Research 

Coramun.) N 19^ 287K (1987^) ] 0 £tz, |^3Dr-|» (G-CSF) 

^7, hU— (J.Biochem.) N 115^ N 814M (1994*P) ] o ^©flbt^s 

^r±— br\ 7ry^»r7^t-^ >7 U *— t?3|©£3IiSt$ 

# U ^7*^ Y O * U X =f- U > ^ U =3 —)imBfo®M # Gillian E. Francis?, iZ <fc o 

( Pharmaceutical Biotechnology) . 3# N ^ ^ hT U ^ — ^"7* T'Dr'f > 7 
T — "7i>jL— r--f *;V-X h B (Stability of Protein Pharmaceuticals, PartB) N 

235M (199230 s 7*U^-A7 , 1/7nx— i — 3 — 7 ( Plenum Press, New York) ] o 

£3it£t£ * y ^ t*^ k * * y 7 ft* u > t* y n ^ r § ^ t tz x ^ x m 
ztizmmtLxit. m$fe&&ixtizz.t [4itii> 38^ s 208M (1998^) ] N 

— 3~ "3 I' — tr — is 3 l/X (Biochemical and Biophysical Research 
Communications, B.B.R.C.) N 122# N 845M (1984^) ] ^&&l£tlT^5o 

-7^ K^MfiKi:^UT;i/^L/>7*Un-;i/i:o^-ir73^*)»i^)tiT 
t'vSo #u 7';i/drU>7' , J 3-;i/CD^(3*;i/^>^©tStt^7;x;i/> vi/^f> 

n >i?ju>f— h ^T^h'J- (Bioconjugate Chem.) N 150^ (1995^) ] 0 

*««:t>-rt:jfli*^tt«|qI±^-e-fc0!l*)^Sti*o ^y^7*f- K + OT'S 7K 

(Growth Hormone-releasing Factor) ©£;btf * i/^jftt 7 ;i/ D ^>>©7n^.— # 
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■J-tf— (J. Peptide Res.) N 49^ N 527M (199730 ] „ <i >#-D 4 3=->-2©N 

£ Mil ft 1 if U if- l/>^ l J3-;^^Ufc^J [/Wtr^yoi;- 
( BIO/TECHNOLOGY) , 8#. 343M (1990*P) ] ^#*[J *> tlX l> Z> o 

-tj, mpftfemmt vziz, m*m, mm, mmrn. mmk mm. 

JBfcftS^ 1 (Epidermal Growth Factor; EGF) £ &&!kM(Dft%t (>W ~fr 

0^*;i/ ?y Y 7 T—-?is3-—y L '( iDl 7* 1/ ^ > (Biological & 
Pharmaceutical Bulletin) „ 16 (ll) ^ 1146H (1993^) ] #£[je>ftT^£o 

£#IS#£>ftTi^o sp*k fifttS5^ p#^;i/^^s ^M^;i/^. 

K^itxjBis^, mm^P't^mmmm, Mmm^^om^mm^mmm. &«© 

— T hDi?- (Dermatology) N 184 (l) 40M (199230 N tOD^ 
* (ActaVirologica) „ 39 (3) # N 125M (1995#0 ] , 6W'f>^-7iD> 

tiliiiM [^>^-t^3t;i/ *y=*;u 77- 

?3D^ t7t- 7 ? >H h 3 P i>— (International Journal of Clinical 
Pharmacology, Therapy& Toxicology) N 19 (10) 450M (198130 ] ^#£u£> 

xd ymrnvmrnfflcommbUfrbtiT^z [^¥9-255555, B^mm^m. 
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f£w 9m. 571M (199550 ] o 

X*(D£mm&*>)^73- KC^ttClbtlis M£>*njl#f#?,tL-CO&^o 

tztzz, Mmxv^?i'>7 ) )?-Kmxmm£titz£ : m%i&xv^7?- Ft* 
tit. *&wi±. tmoih^mwmzntz&mm&xv^r* 

r § c £4$Sfc i: -f s iK^afiSttsP U ^ 7**-: K ©H&*#J + T* <D$feibJs& iz m T 
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»J ^7*^ <fc^o0!l*.HU TW7*?i— V (Asparaginase), 

7*;i/7 5. ±— b* (Glutaminase) s T)V^r±—\i (Arginase) „ tf D fc? (Uricase) % 
7 — 7t— T^IM K^^Ay — ■£ (Superoxide Dismutase) x 7 ^ h 7 i 'J > 

(Lactoferin) „ 7 h U 7* h ^rt- -£ (Streptokinase) N /^^^V (Plasmin) x 
7fy i'>f?5 t— tf (Adenosine Deaminase) - x >f — D 'f df->l~18 

(interleukin 1~18) N -f — 7xD> — a ( Interferon - a ) N 0^-7iD 
>-/3 (Interferon- 0) , 0^-7iD>-y (interferon- 7 ) s -f>7~ 7 
xD>-a> (Interferon- a; ) x 0^-7iD>-r (interferon- r ) N 
3D- — f'J^S^ (Granulocyte-Colony Stimulating Factor) >. I'J^D^lf > 

(erythropoietin) x IljK^^S^ (Tumor Necrosis Factor) N ifa/MKiij&Dll^ 

(Thrombopoietin) „ 7 O-VISI (Klotho) N 1/ 7*?->' (Leptin) N Sgfti^ffil 
JM$®@^1~19 (Fibroblast Growth Factor 1~19) s ^ y > (Midkine) N 

^;i/i/h~> (Calcitonin) x ^J^J^ftH^f (Epidermal Growth Factor) N 7*;l/*3* 
> (Glucagon) „ >7 'J >ig|fii^ 1 ( Insulin-like Growth Factor l) s ^7^ 
*i/ ^ - v 7 70 ?M > 1 (Osteogenic Protein l) N #|fflM$iEI^ (Stem Cell 
Factor) N 7" 5. U > (Amylin) x /"?-7l7M D -< K^Jl/^EV (Parathyroid Hormone) N 
7*77^ 7-y>rStx^bS : ?^ (Plasminogen Activator) > ifil^rtJ&lfflJMftS? 

(Vascular Endothelial Growth Factor) N ■ J£Jgis!ftfi£ JUa^f^S (Transforming Growth 
Factor) x TVl/ft =f >4f^7"?" K3R (Glucagon Like Peptide) „ :r- h U •? AflJI?^. 
7^ F$t ( Natriuretic Peptide) s 7^7 ^ 7— ^> (Plasminogen) s T^^tf* 
(Angiopoietin) s 7>^t^^?> ( Angiostatin) N x>FX^f > 
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(Endoslatin) x JMJMftS^ 1 (Hepatocyte Growth Factor) % jfi{£ & t < & % © 
^iWft, T'Sy'&.fc&tf^ »8f*JO#s ^^7-^ h*^£&l:f. 

th %> o 

- # g 7Dfu>yj 3-;i/^M^% b < fct*©§S*MM£©tf U u >7* 
d -;u U fc?}ii£S©*f ?£© 4> © v% 3 d i: £v It #m,ooo 

~1,000,000© £>©#$?!; L<U ¥*D7>^fi #500—1000,000© fc©# J: t>$f£ b^o 
^U7 7 ;bdrU'>7*';n-;HI}irl3M©4)©^ffl^^c i:^T^§ L> Kftl©73 
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Ti3\ Samuel ZaUpskyCDMM V W #3 >^i^- h $ * h U — (Bioconjugate 
Chem.) , 6^, 150M (199530 ] igt^ftfc^&l; fcfct^ftfcip Cfc#i££ffl 

£ t < &i~5(he ;i>Hjgffl ^T£jfo£ £ £ (z i o x fitttiZo ** v y 

mmm, h v^-mmmmm, rn.rn.Mi- v u t^^mm, mm* h u ^asm 

pHfi4~10##f 2; L^o 

u T)i* u y y u ?-)mxfc¥$)iz&m$tifz£Mf£&x u k©*i 

*1/^'J3 -;HHT?ft#» £ ft fc^SMtt 'J h* ifi MUX U 
f- K©«Ji**f 4*©Tf**dfc©a[Btts K«##n «Sl^i» (NMR) * 

jy (pth) ^^y'K*3S»fflHPLC^#f-raii:^t:«t DfT^ifc^-e^So 

jRtt$D O ~— JjSjjKB^ (G-CSF) s I^DWX ^>^-7iD>, 

-f > * - d 4 * >m<D.mm *y * ? << ymm* mt s jum t ft * 
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5 - t *> T- # & o 

'J*r* h\ wooo/23H4(3H3«©^U3i^i/>^Un-;u-?:0|fp^nfe^arSt4 

#U^7*^h\ #^Bg62-50317K WO87/00056, US4766106, US4917888& b < Ji 

us4863727t:iB»©^ u i/ > ^ i; □ -)ix-wffi $ tiiz&mm®# 'J b\ 

* fcfcmP8¥6-192300fc b < &EP593868A1 fcgBIS©* U if b > ^ U 33 — JUT* 
? £ i) T )l * ]y > 7 U =J - ifi s ¥ ® # j& VX'A O SSttfll JS £ .f £ * 1 2 

ttsistts^t-aafic^ftRrffi^^iis^bfc^Kffl^u 7Mi/>yyn-^ 

(R'-M^LU'-X'-R 2 ), (I) 

OCH 2 CH 2 , OCH 2 CH 2 CH 2 s OCH(CH 3 )CH 2n (OCH 2 CH 2 ) r -(OCH 2 CH 2 CH 2 ) s (5£fK r 
(OCH 2 CH 2 ) ra -[OCH(CH 3 )CH 2 ] sa (j£cK ra*«ttJ c sa{±-ttl*naiiS6r*«tVsi:^I^T 
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r 2 & * 1 73- h + © 7- ^ j mmm. n*^ 7 s ; * * & & * * * ^> 

X^Kg^ (X S s T)\/*\sy, 0(CH 2 ) la (it<K tattl~8©gf&£^-f) „ (CH 2 ) lb O 

(5S4u tb&Bui3ta£|iJin:*fc£) s nr 3 (ifccK R 3 &7jc|tJ^i;fcfcJ:fg;IK7;i/* 

> R 4 -NH-C(=0)-R 5 R 4 (i^. 7>I/^-l/>*fe(±0(CH 2 )ic (jC 

4«> tc{iHuIBtai:|Bl»T-$)S) S^U R 5 li*£i§i\ 7VI>*1/ >£fc(±OR 5a (^cfs 

R 5a «^tfe{i7';i/^l/>^^-r) R 6 -C(=0)-NH-R 7 [5£tK R 6 ttl|g£\ 

r;i/^ri^>^fc«R 6a o R 6a (iBufBR 5a hl5iaT$)S) R 7 fci*§£\ 7 

;i/^rl/^^fe(i(CH2).dO (iS>K tdl*HUf3tai:ll8T*fc£) -&^"f ] % R 8 -C(=0)-0 
(S^ R 8 iituIBR 5a ^|5l«T-fe-2.) £fcliO-C(=0)-R 9 R 9 ttituH3R 5a £:|sJii 

X 2 ii^s 0|;&&(CH 2 ), e O (iS>K teliHfrgBtah|Bl«T-$)S) 

x'ttHS-^* fettTJ^b > £H U 20CDR 1 -M„-X 1 *5 X r>'io-3o©x 2 -x 3 -R 2 ^^ 

5* (I) t*^T, q*«l'C!fe*^ttS^';7 , ;i/*l/>^U3-;i/«A«*f*L<s 
£ MCn#10~lOO,00O-e& !Kr:fcitfs&&tf Cra:fe*tfsa#|g— SfeliM'Stot, 
l~100,000T?ifc3#l8§!# U 7;i/+l/>^ 'J3-Mtf»i bl^o 

it (i) fc*iy^ r 2 * s 7J<^^ ijji-K*^, \l-)\,t.)\>* 
jj ; j ^ K^-^^>*;i/^-;w mm*)b<(i 

i©7D-(^^i/*J^-)l/> liH<»Ii©7iJ-jV^Jl'7'f K£ 
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£tz, & (I) fc£^Tfci\ L#5$(II) 
[i^^s R 10 &(CH 2 ) U (iS+s u&l~10©g$C£it-f ) £fc&CH=CH-(CH 2 ) ua (5$ 

w&o s s, CHzicfc&NR 14 R 14 {i7k*J^^*fe{ifg^T;i/dr;i/£^-r) £ 

mifi. ^(ix) 

(Ri-(Mx)nx-Xi-) mx Lx(X2-X3-R2") q)[ (Ix) 

Mx&OCH 2 CH 2 , OCH 2 CH 2 CH 2 , OCH(CH 3 )CH 2n (OCHzCH^^OCHzCHzCH^ ( i£ 
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(OCH 2 CH 2 ) rax -[OCH(CH 3 )CH 2 ] saj( rax£ cfctfsaxfcfc^ tl^tlBiflErxlfe X tfsxh 

R 2x &tfU^7> K+ot^bWUBn N*iS7^SlfeH:c*«>i3;^^i/;i/ 

X lx &*§-£s O, S s 7)l*U>s (OCH 2 ) lax (i£4\ tax«l~80gSU<&^-r), (CH 2 ) lbx O 

(a«fx tbximmtextmmz'&%) , nr 3x (s* s r 3x «7J^jii?2; t 

fr*fr*m-r) ^ R 4x -NH-C(=0)-R Sx [5£<K R 4x «^s TVl^l/VSfcfctO (CH 2 ) 

^(^"K tcx{itulBtaxi;|Bl«Tfe5) £^IU R Sx ii£Si^ 7)l*U >£7cttOR Sax 
(5&*s R S3X (±^^fctt^;i/^^>^m-r) fc^l-fK R 6x -C(=0)-NH-R 7x [^;4>, 

R 6x ii^s r;i/drix>^fe(iR 6ax o(S;^ s R 6ax &Mi!3R 5ax 

R 7x (i?S^ ^;bJr-u>^fc{i(CH 2 ) t(lx o (iS*. tdx(iBrfHBtaxi:(5jaT-$>S) *m 

tl , R 8x -C(=0)-0 (j£4\ R 8x {itufeR 5ax ^|Bj»T-&3) £fc&0-C(=0)-R 9x (i£ 
R 9x {imilBR Sax i:l5|«-r"fe?>) . 

X^tm^, OSfc(i(CH 2 ) lex O (5^*^ texttHUI3taxi:|5}«T*fe^) £3lU 

X 3x & fgiir £ T ;i/ * b > £ g| U 

3-d &, ± © R lx -(Mx)nx-x lx (± ^n-eni^— -e*gfcoT^T*J:<N x 2x -x 3x - r 2 " # 2 

nx#10~100,00OT-& tK rx£ itfsxfc £ If C rax* klfsaxttm — * fc o 

i~ioo,oooT'&£#ii£M#i):p;i/:Jri/>?* , j 3— ;i/5H#ff'* L^o 
i£(Ix)££ot, r 2x #7J<^, T^y, tf^;u*;i/* 
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**J!C^4«±£l&^7c^ *«7>^*JSJjie i 4^±£l^£*s x'jTs 

ti % St- & z frt&m # u 7 )i * \y y v y 3 - )v m w $ u i> . 
5£(i)©#»©£IStc::$3V^ fii7;^;i/* J; vffiH7;i/* ; 'f ;i/®fii7;i/ 

DfJK -rvro^k n-7*f-;w 'fV7f-;i/ > sec-7^;K ten- 7>;k 

JKfB»i~8®, 0Hittf**-b>N x^U> s n-7Dti/> N -fvrntl/X n- 
7*f-l/> N >fV/f U>> sec-7*^lx>\ tert-7^b>, ^.>f-^X 

^(I)t^^T> M&OCH 2 CI^ OCH 2 CH 2 a^ OCH(CH 3 )Ct^ 
(OCH 2 CH 2 ) r -(OCH2CH 2 CH 2 ) s do cfctfslilBj — £ f±g& o Ts ft* ©IE© 

m$k*3kt) ^fciiCOCHzCHjVtOCHCCHaJCHJsa (it^. ra£ £ tfsafct ^ ft ^ ft 
HUlBr^J:t>'si:|B)i^Tfe^) (OCH 2 CH 2 ) r -(OCH 2 CH2CH 2 ) s (S^K rifeitf 

sJi^n^HHUlBillBl^T-fei)) Sfe{i(OCH2CH 2 ) ra -[OCH(CH 3 )CH2] sa (iC4\ ra:fe 
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iff £ b < & 1~ 100,000 T? & t)s £ £> b < ttl~l,000T-&£ o 

it (I) ££^Ts n&fi7i©IE©gifc£3tU L < &10~100,00OT-& t) . £ 
£> £ $? ^ U < & 100~ 1,000 T* S o 

$1,000~1,000,000#*?3; b < , 5,000~100,000#£ t> * bl^o M,# 
-(OCH 2 CH 2 ) B -T*&£*§1^ i^&S^'Jxfl/^.y'J 3-;i/SttMw (M#*& 
/Mn ti^tl^^iM^liaTCDMO*©^ 
H£b<s ¥^^S30,()00J^TTfen{imig©i©$fflv^^i:^-C*tSo 03 

Xfcfs ¥±9#^fi#2,000s 5,000s 10,000, 12,000s 20,OOO^CD^y p< h ^ri/^U 
(I) T'^^tlS^teS^UT^^l/^^UlJ-^O^fiJis 500-1,000,000 

•CfcacfctfSSbvVo 

^ (I) fC&^Ts qfctl~3©figc£&U b< &lT'£3o 

it (i) fc&iMTs Ltt¥M3t^p*tt*^*^^r-rs3-5^«[*»qrti6&ai 
-efeDs %mMM±vwmmtLT, stt*b<tt^fiift0<aiftr;i/^ 

i?*s mkTfrti; <ov***s, &mr)U3 j a ktx j , emltki. 
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)V * ji -h ji ) ^ J ;i/ £ X 7 ji * )i ti )i n =e ■< ji * * is oi&B. r jv * ft 
u*;ujt?>K> h u*— ;k 1,3,5- h y ^f-;w-i,3,s-S/^ p^^t^ 

> h >j (Kemp's triacid) v (Quinic acid) N i?7A J*S>7U^*c 

Vy, 2,4,10- r- V**ry-7y?>*>, f J > hWK ^4r*K(Shikimicacj<0 N 

ik fSBMb^'ilffi ^4)S (1992^) , Wtt£j$i~v, A#> 7°a^?zrj7 7 
;u— X7 -f > tf— i^y^i/x (protective groups in 

ORGANIC SYNTHESIS) . &2fflu V 3 > "7 U — H # >X <f > 3 — 

1/ << ^ y K (JOHN WILEY & SONS, INC.) (1991^) 3£] 0 

# s 183g (1958^) ; %.tz\±G.E. McCaslandtE. Clide Horswill 

— 3j-,7* T/U*> 'ir^*;!/ Vit-fr'-f (Journal of American Chemical 

Society) . 76# N 2373 Jf (1954^) ] O^Sf t^otMt2. d t 

£fc> mX\t, ^>M>m^t^it^^S.lsodsitH. Yamaguchi©#i£ 

y>h* 77-?^i-r^Jl/ y*;i/^-> (Chem. Pharm. Bull.) s 28 
(8) ^ 2337M (1980^) ] „ K. Prasad tO. Repic©;tii£ [rh7A|JD> 1/ 
X (Tetrahedron Letters) , 25 (23) 2435M (198430 ] 

fr -5 £ i: t> t # 5 o 

fls£#J (i) i:*iuts x^^LfctfUz^i/^U 3-;i^tLh©^{i 
■a*©*DI'&J*ft7?» £> tit ^ * £J&^$JS t ffl^to-^T ff Out #T- 1 5. 
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[BM^#ii, m&ti&mm mm, 19-23K (1992*10 s *^^i~v, % 
m 0 

a (1) Cfc^Ts R^'J^F^^iHl N«7^;Sifcii 
cfcSg * is ;i/ft t KJfctt ft* f -5 ft A\ ttSJfctt * * r s ft£ ^ ft RJ t& 

■ffcfc^ ±13KJtett4#*"3fti:"UTttx tf-y^7**- K#© N 'J^>> 

^^^;i/ft©v>i"ti*»aisj«;tt**"r*ft* J ^*tis m^\t?mm, 

-X r*7, tf-;i^;u*-;K i/7;^ *;i/^^>r;K 

AD^>-fb3b;i/^-;i/s ^o^>Mi7;i/JriK 'fvi/Tt- K -fyftS' 

K^*^;!/^-^ gft*u<tt*Sft<0 7 , u— ;i/^*'>*;i/^-;K ^>v 
HJ r^u;^^*;^-;^ 7*;i/>f 5. K^*^*;^-^ ^yv'Jjp 

Bft*b<tt*gft©ffilft7';i/=mr^*;i/^;i/**^x 

< ii^lft©7 'J -;w^r^*;i/*-iW+^, i&mr^iJ ; J )V* 

flJ^fcLTtt. $«6~14© N fla.K.7x=;W ^7^;K E7i-JK 7>h 

^7~i3®, 0i*.«'<>\/-f ;k t7HiK 7^D-r;i/^^$>(f £tis 0 ad^ 
jtftfi»7;i/=J^2/*;i/^=Ji'^-#S/t:*^4fiftftfc LTlix PI-*fcttS 
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R^st^n**^ L&fr<DMm*Mm? zmm<z<s£tiT^T & u 

7"^ > #— y £ S/>-fei/^ (PROTECTIVE GROUPS IN ORGANIC 

SYNTHESIS) „ ^2«g N ^3 > 7*>K -9">X -On-tfH'^ 

V K (JOHN WILEY & SONS, INC.) (1991^) ^] TfttlU X'^lt^ijT 

;u * 1/ > ^ U ^ -^W £ Lie ££- b t fcm C 3 6 £ tt t <fc t) 

ItSo^iSaifc.fc^tLC^St «fc Dx 2 £fcfcix 3 £;frb 
T HufBR 2 ^ #Af & z t T* £ § o 

Rjg&l :<b^t)(I)i-^V^TX 1 * s ^> O, 0(CH 2 ) la , £ fcfc*(CH 2 )tbO 

X^fcg-^ O, 7J^1/> S 0(CH 2 ) ta (^cfi N taii|jugBi:|5j« 
Tf.»S) s Sfctt'(CH 2 ),bO tbttHufBfclSl Tfe^^tl(Ia)(±, 

7jcM£2fsmw±WT£3S«*'y;f-;i^ (WT, M*ffl«t£^TSatttf y 
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^Wbti* b < (i h ^;WbtJ£i~3^;i/fai^Dx.T^ -20~i50°CT'm#p H ^~ioBFB^ 

Ttts ^JX.{^ ^^ D^^r-tJ-> h U #;i/^>^Kemp'striacid^fr £MI£tl3^ 

^^u*^^>^^ii#cDW^^ [a^b^iis mmt^mm mm, 19 
~2i# (1992^) N ^-DxmM^m^mnm^-r^^tiz^^xn^ti 

(PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) s Vb> *7 4 V — 

T>Y V>X 4 l/ZJ — tfUj TV K (JOHN WILEY & SONS, INC.) (1991^) 

TZZttsxZZo 

# U >? l )Z3 — ;i/^AC7)7\ P ff WbTO ct t>* h *s)]/{bVa& Samuel 

ZalipskyOH&lS [ >"W ^"3 > i>a >f— h >5r * % h >J — (Bioconjugate Chera.) N 6 

150M (1995^) ] mtmm£htz&M(Djimx&%izmm-rz>zt&x% 

fbtlt LXl±fr?mfr1iift%)-X&ni£ m&L<&, Mw/Mn^l.lJ^T) V^7>& 
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t^o :C$T-0Igt% flj^«J(Ia)©"5^s R 2 #7j<^T*&3{bl^t)(Iaj)©^ 

i^ilt^-t^t-ISo -©iiilr. i~3^;i/;ffl^©^y 7-;^3r^>^'JIJ- 
iMbEIS. TkiHb^ 1- 'J >7A, h 'Jxfji/?^ >^©?I=i&^»©#£Ts 
*g^©3M**D/N^ Fitfclilt^'J -20~150 e CT*lM 
~ 10 B mfcfo £ # X E ft t> ft 3 o 

wbi§rti«& [B*<b^^> mm, 19m (199230 , 

f;^>^©ii^^^^t^»^fc{i^^L, i~3o^;u©7jc^<bi- h u^a, $ 
ihM^, 7kiMb:f- HJ ^a; h 'Ji^7 5 * t>Ki-7*? vymvm^tz 
^S©#£T\ iciSlfc t)i~3^;i/ffi^©7ND^/>'fb hi/;i/^Jax.t, -20- 

iso-c -c- in§ us ~ gfc s mKfo $ & s z t T~m z> z t # x % z o 

ffiHbllr^^ R 2 5lAt5o R 2 tVXl±, Xi)7}l*l/yyV?-)imA%tzl± 

%cD^uyym>L< & h^^tt^Sf^u^-m ^tt^U7N7^ Fit 
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Aoyy^feiih ^>;i/M# iz X y 7* ;u * 1/ > 7* y ^ -;u^a£ fclifo^D^ 
>-fb#3*> Kli h >y)\s<h%n*m\ U 2*©*' y 7;i/* u >7* 'J3-;«^tfc 

^>:7;k tert-7^;w 7^;k ^>:7;i/;t^>#;u#-;k tert-7^;i/ 
***/j3)itf-)i, s^?-;i/tert-7^;i/*> y ;K ^7 x-;i/tert-7^;i^> u;k h 
y^;i^>y;w h^i-^'J^Kl^w r h7tFDt7-ji/mif 
5>tis 7^y©*l-£\ 9-7;i/:*ixx;M3 L ;i^*^£;i/*"-;i/s 

tert-7?-;i\ 9-7;i/;ti/-;i/><3 L ;K ;* h^>:nh^>y. 
?-;u N 2,2,2- h y 7 p dx^;k 2-(h U^f;^>u;i/)x^;K i/>j-=E>UK r 
y;K - h n7x -^^fctf^tu ;i/©i§-^ ^?-;i/7-fe*-;K :7 
x^;i/7-fe7-;w i/^y f J)]/7^^— )W i,3-v^-^r+»--;u^^fe(f e>ti3 [7° 

Dr^r^ 7*;i/ — 77 > t-^->y;7 i> 7 -feS/ 7 (PROTECTIVE 
GROUPS IN ORGANIC SYNTHESIS) s ^2J£ N i^3> 'J- 7>F t>- 7 

X -f 73-#W x y h* (JOHN WILEY & SONS, INC.) (1991^) ] 0 

freest- s gf&*£*©£3u ztziz&ms mumvxtft Lzm% 
r-ts L^frvmmzmmt zmmt* sit* y wj^?^ Km 

^fciiTO^y h^;i/SI©^WJ^ LT(i^ *>*$&x *±Ks Kemp's triacic^ 
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mmm 1-1 

it-&fy}(}z)(D0%, R 2 #£;i'4^>T'&&iS(Iaa) 
(M n -X Ia ) 2 L(X 2 -X 3 -C0OH), ( laa) 

(5**k X la {i^, (\ 0(CH 2 ) ta , £ fc&(CH 2 ),bO £§IU R\ L, 

R 2 #£ ;wt^E>f ;i/T'& § iC(Iab) 
(R'-M r X u ) 2 L(X 2 -X 3 -CONH 2 ) q (lab) 

(5£tk R\ U M, n N q N X*\ X 2 £ «t VX 3 t±^ n^ftitu 13 Pl#T-fe § ) 

R 2 #»>7V-e*aa;(iac) 

(R 1 -M n -X 11 ) 2 L(X 2 -X 3 -CN) q (lac) 

(sCtk R\ U M, n s q^ x\ X 2 £ £7JX 3 &^ft^ftf|yfa£l^«T-fc£ ) T"^ 
^b^^(Iaa), <t^tl(Iab)*J;Wb^(Iac){i, V tf-;HS£fl§ VMTs W 

jutm&m i t^oTf#^,ti^^^ti(ia)©a*>sR 2 i: ut*»aE*«-rs'fb^ 

tFD77>^oigl*#I^ MM£**fc{ii-20%©*l£#STx i~30^;i/ 
ffi%(DT>7 y^U^r^Kx U n- HJ;i/3ffcx -20~i50°CT? 1 $ 
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h\ h;i/'xi/ N r h 7 t H D 7 7 >f OiilftilCilf Jt fill I, 1-50 
^©TkiiHb^ b U £A, KfcEj&s *»fl3^h U>>Ax MJiW5>*©' 
3il&^S©#£Ts i~50^;i/ffiis©a-;ND'7'WbMx;^;i/^ N -20~i50°c 

* ib&®(!™)&. Mz.l£M&m l t?#&nsflj^(iaj)*N,N-s;^ 
*;i/A/^>\ i?*f-)]/ZJU***i' h\ h^xx f h7t kp77>hojii 
&$g&fc&#£fc&!R«IU i~50^;i/®7lcm<b± h U£A, $Mb#£Ss *R-fb* 
b U »7A. b 'JiW5 >^©iiM§&^«©#4~b\ i~50^;u©X;7i/ W * 
K P -^hn7x- / i^DD*;M-h, #;i/#x;i/i^ 5. V s ) 

-jimom^tmt, -2o~ioo o cT-iB^~ioBFea^2«Mt$fl:u *<d& 

££.M3t& 1 -C»&*i*fls^«Klaj)*«flBH*0tta£#4Ts *S*=J^^ 
«f * * ;H8^©&«f fcSJ© * * « c fcc'«fc o T *> <b^(iaa)£ T 5 

^b^tr(ia)© 3 *»R 2 7iV\ p y >fbffi»7;i/^;i/-eft s-fb^aao^iijg L fc^ t 
/?.77r>(Dx7f;^ ^ l J>»Ox^r^*N,N-j;^f;WA75 b\ 

s^t^I/TOI/**^ b\ b;ux>, f h 7 1 F d 7 7 

fcttMU" i~50^;i/©7K^b^- b U Ax KflsffiSSs zK^b^ b U -7 A, b U 

x^;U7 > ^>^03tS&«l*©#STs <b^(Iai)^iPX. N -20~150°CT'1B#F H 1~ 
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ft*v*-)im ; b t< pmoim*) (D2mpfi<D7m&£tzi£^n 

L < & b ^>>Mb^£JStttf 'J *-;HS*» U < tmtttf 'JA7>f FitiAUfei 
*;i/tf>Kfc&t!teftfcfls£«!ifciu l-f^>^nvhy77^- Si** 

(R'-M n -X u ) 2 L(X 2 -X J -NH 2 ) q (lad) 

£fts<b£tiyu 0dittt»5gac i - i "e#6na^«!i(iac)fc:iai*ai7cffii*^ 
h U £A N s/^yaMMb***?- h 'J t> a n ft a „. 

£fcs <bl^(Iad){i, ^Jx.tiTC^lT-t#^tLS'fb^^(Iai)*fcli{b^(Iai) 

•+» cd 7 \ □ ff > # h > T- gift £ ft & Ib^ti (3 51 ft -iifij x f- 1/ > 

c:i:(3«t-3-c%^€>ft5o 
£ 6 £> 1 - 1 7?w LfccDi:^«t: N fb-&«8(iad)fcj\ 0"j*fcfrfb£ti(iaj) 

77 >^®«ll&&i£fcig^a:fc&!8«)U 1-50^6 ;i/®7jC^b 7" b >J >?A S ^jb 
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(5$cK R\ U M, n, q, x\ x 2 i> J: t>*x 3 {d: ^ tl^tlBU IB il |slfi"Zr & % ) -C*' 
^tl?>'fb-&tl{i>^ l Jx.^Oskar Keller^CD^^E^;!/^^* * 5. * ^^^(Helv. 
Chim. Acta) ,58^, 531K (1975^) ] £ tz (iTimothy P. Kogan?> [»>-fe 
T^y? =1 ^ = L - f T — % >3> (Synthetic Commun.) , 22# N 2417M (1992^) ] 
tftl^ (lad) ^N-^^^dr^^Jl/^-^viz-f 5. F £ £g&*t]j^SM<fSi^ 

h U ^A7jc^#T"^Jfo£*3£^T#£C:i:#-C-^?><> N- :P 71/ 71/ tfn 




0, 
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<b^-ti(ia)Oo*>s R 2 #*;t^;i/T-$>SiS(iaf) 
(R , -M B -X l4 ) 2 L(X 2 -X 3 -C(=0)H) q (Iaf) 
(5£4S R\ U M v IK q, X\ X 2 £ £ tFX 3 &^ tl^ftMIB £ PJIt^ & 3 ) "C* 

^#feff£>*i3<, {b^aaa)^BUHBi:|B|1i{CiSa«Cji7C^JT-ji7Ct-i)Cfc 
0|ittf»fiiSlTf»&Vl*'fc-&«(l9j)N <b^(Iai)^fc«{b^tl(Iai)ff© 

h fitter r$ y x.f-'jvT-k 'Z— ;k t kd 
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m&m 1-4 

<b^(Ia)09*>x R 2 #AD^*Wb£;U*-;i'T"&6sC(Iah) 
(R , -M n -X , '') 2 L(X 2 -X 3 -C(=0)-Z , ) <1 (Iah) 

^ d y >fb (c *> It & a o y > {iff IB a d 7 > pure & 3 » 

(R'-M n -X U ) 2 L(X 2 -X 3 -Z 2 ) q (Iai) 

x 3 {i^ti^titufBi:i5i»T"fe^) x^tizit^mZs fli*«R 2 #*K*-c&* 
mmft&Tx, o-isovxi-itmmtoffotzztizx^xmbtiZo ^cy>ft 

fb£«(Iai)tt % 0!l;ttf8!Bga 1 X®bhZ<b&®)Qamtzi*R 2 ttT KSX 
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£ mm $ -s t «> t mm -r % m& * -^^©-fb^ t: near w±© » □ y 
<b»*2fli'wa:tfe***»acfcj:r5T*.#5»*i*o 

fli-&*j(iai)# J: tf* ©£$* ntttiU IfffB i: IM©#as-effi6©»&&© t> © £ 
H&tt 1-6 

(R 1 -M n -X u ) 2 L(X 2 -X 3 -N=C=0) q . ( Iak) 

<**lS{b£$JfciU ^Ufis <b£tl(Iad)£ K>H> N r^kF077>, igfc* 
^^©JSMS&iS&'k *^^>^fe«^b7}-^-y-u;bto~i50 0 CT-i~24^p^ 

l*b-&tl(ia)© -5 ^ R 2 2M V^tf^T:*— hTf»*flS#«!l(Iap)H:*^y>©ftt) 

<b^(Ia)©-5 R 2 #;***>W$ H**^*;^-^ ■»*L<tt**ljl 

;M S K^=¥^*;i/^-;i/T*fe5i^(Ial) 
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(lal) 

3* U R\ U M, ik q, X\ X 2 *? klfX^t^tlZtlmUt IbJ 

0iJx.fcf. <b£*l(iaa)l i e;i/fc*tU N-t KD^^i'W ^ K% Sift 
L<fc*#fitft©t KP^r^7'J-;K N-t h'P^S/^>y h iJ7V"-;i/Jfctt 
N-t h'D^i/7^JW 5 h*l~KHE;i/£, ^lO^^CDN.N'-^i/^ 0^\=Sri/;i/*;i/ 

x;u*^> r*#©JSM5&igJ£' : K -20~ioo°CT-i~24^P^SiiS^-frS^i:{c:J:oT 
.Bto#j£*§a;:fc# , r*£3o «fc»5i¥L<fcJu A.Fradet£ [#'Jy- :7;i/^> 

(Polym. Bull.) „ 4# s 205H (198130 ] N £ & K. Geckeler £ [*'JV- ^ 
;U^> ( Poly m. Bull.) s 1^, 691M (197930 ] fc «£ 3# 'J 1" > 9 U ^ - 

U3-;U©N-t F p W $ KM5r;u©Mii73&^«i:-n# 

Ii7iJ-j^ir^i)^*-M^i/, Sift?" U — ;WZ)17 4 h*ij 
J; VBtft r d ^ ;i/ * * $/ * ;u )i £ & it s g^S m "C & 3 » 

1-8 

'fb^-tJ(Ia)© 9 £ ^ R 2 # t ;i/*-;i/t: & £ iS(Iam) 
(R , -M n -X u ) 2 L(X 2 -X 3 -S0 2 -CH=CH 2 ) q (lam) 

(^"K R\ U M> n, q N X\ X 2 :fc <fc tfX 3 & * tl^tlHUlB £ & S ) T?iS 

^flSflS^ttttx ^JX.(^b-^tl(Iaj)^fflV>TMargheritaMorpurgo?)©7jS ['W* 
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uyi/J-V— Y trz.Zb 1 )- (Bioconjugate Chem.) % 7^, 363R (1996*£) ] 

- 9 

$fctta«l4) L < tt^BttCT U #;U#-;U*=^>^**;*(Ian) 
(R , -M B -X U ) 2 L(X 2 -X 3 -R 2b ) q (Ian) 

* L<t±#ggl©7' U— ;b:**^*;M?=;M-*S/**U R\ U Ms n s 

Mironi:Meir WilchekCQ#?£ [>W ^ZI > ^ a. ^— h $r ^ ^ h 'J — (Bioconjugate 
Chem.) % 568M (1993^) ] «DTs R 2 tf*iS'-Cifc«^» (Iaj) t 

tills iit^^i^t'^^o 
c3T\ fi&& I < tt^flCDfSi7;i/3^ri/*^-;i/i-^^tfcliIi* 
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m&&2 : X'#ST-&i<fbl§rtl 

ffi $4j& 19# (199230 , &fc«milE©3Stttf U^7>f tfUT- 

4T T-SiS £ -fr -5 d <t o T*§ S C i: #T- § S 0 

<b^#j(ib)(i, Hul3©xai:(ijtt, *D 7;1/*1/>^U3-^a©/n 

Samuel Zalipskyf)(C J; oT^ilfe^tlfc^^ [/W *3>S?ay— h ^rUF 
U- (BioconjugateChem.) N 6^ 150M (199530 ] -CfiMtr££o 

m&&2- i 

<b-&$3(ib)© 5 *k r 2 #*;i/jJ?*$/ n *;w^>r;K i^7y, $ 
h\ nDywbJb;i/#-;K AD^WbM^i/^K -rvw.- 

3 fl^MfltiU X 1 ^-S-T-$>S'fb^t)^M3t^2fc^o-rMjSLfe^s Sltt 
& 1 - 1 ~®3g?£ 1 - 9 fcfB«*tlfe^ac*ili*'&*)*T»SiI #5, 

M£&3 :X 1 *»NR 3 -eft i *^i'&4fc 
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£fc&«?SiSU -20~ioo°CTi~ioo^M©S/Ty7j<ll4b*£fil^ h U £ A-£>7jc|t 
1 
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MiltS 4 : X 1 *5R 4 -NH-C(=0)-R 5 ^fc(iR 6 -C(=0)-NH-R 7 T-$)i)ft^tl 

fb-&$J(I)<D-5*>s X'#R 4 -NH-C(=0)-R S R 4 *5ctr>'R s ^^tl^tlBUHBi:[5l 

fFM©Mi:il (1985^) s A#] fcSEv^ N,N-^^f;^;bA7^ b\ 

N-b FD + i/7^^>Y S b\ N-b Yv*i'7$)\<'( 3. h\ N-b h* D3ri>^> v 
b 'j7 , /-iK p-- bn? x.;—)im<D7)\/n—;ifot, i~30^M©n,n , ->^>7 

* * (Dum& * m n omist m& t -s - 1 iz & o t , r 2 # * ;i/ ^ * 

^fes ftl§rtl(I)©?*>s X^R^O^NH-R 7 (5$>K R 6 ^J:r>'R 7 (±^tl^nSu 

^•'J7MI/>^'J3-MA0^M > #&© rStt xxr;k £ § ^ i± # 
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^noKjfe^tts miB^feft » c: n * T- <o9nmm fc§3«Lfc o 

«J§i*4-l 

;k u<«#s&©7U-;i/;***>:&;u#-;K h 

mm&5 : X'#R 8 -C(=0)-Oi:;fcttO-q=0)-R 9 T?&Sto£|&! 

4b^$l(I)© ? *>s X l #R"-C(=0)-0 (S^K R 8 iiHUfB^|Bl«T$)i.) £fcfc* 
0-G(=0)-R 9 (iS>t\ R 9 ttluiei:|pI^T^§) T-feS^b^^tis 0"J;Lfcftf U 7;i/ 
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5 - 1 

it^(ic)(Dot>, R 2 ##;i/#^x #;w\*^e>ok ^7;^ 

*S/t?»*{b^«ttx flS-&»ae)****5 Cfot^lfet, SlJgfcl - 1~ 

Mj£&6 : X 1 #R 6 "-0-q=0)-NHtfc(±R 4 -NH-C(=0)-0"C$)5^b^ 
fb£tl(ifa)«u ft x. tfWto & o 1 L T JSJi-r * - £l #T* § S o 

4b\ # U 3— ;^A©* — — Talia Miron£>©#& 

[;Hi3>yiy- h >f % 7. h 0 — (Bioconjugate Chem.) N 4# s 568M (1993 

^ X^R'-NH-C^CO-O (5S>K R 4 &fiutB^lRliS-T'&£) 
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acd 7 k ; mrnw t z ±ib t mm c -rjb £ a c 1 1 £ t # a ^ ^ # t* 

ti(ifa)^ &<b£rt)(ifb)£3I}Rift £ - £ T- # 5 o 

$^££6-1 

<b^(if)o-5t>s r 2 ##;i^^>> *;u^^-f;Vs ->7A tsa * 
b\ AD^><b*;u^*-;K ^p^Wbi£*&7*;i/*;K ^V'>7t- 

-f * t^;u^;p^-;K b < fcfc#g&©fgi&7VHJ 

* > * ;u # - dp i/ £ it tt 4» b < tt# SSI© r U -)\,* * > ij ;u 

R 1 -M.-x 1 *Lfci!g^'bTi*»^'&«D*3t»bx Bltt©EJteTfliBi:HI--*fct± 
p & 5 R'-Mn-X 1 ^LtS^ltx 2*^©-fb^ * f § c i: « T $ 3 o @\ X. « N 
Mi£& 1-6 izm bfc#&© o t> ^ttifrORfoZmm bTL«4»©ifflm©^liS 

> ^ >J 3 ft M3£& 1 ~ 6 (3 ^ b ^ r tifr© £i£ iZ $ b T HS-fr b X , 
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sm^z^tz & o izmm lx&^ 0 miLiz. nm&. tk;, 

mm i izyjk Ltz^mxx^ox^ zimmt^m^ % rmm u ?x^xmm& 4 c 

tTn b £ #&T*2;& i CD * U 7 ;i/^r b > ^ y 3 -;ufg ft X 1 #R 4 -NH-C(=0)-R s k & 3 
<£ -5 fcfiJfcS -fr £ £ #T* # § o W±©«t 9 1 ~ 6 offl^btw© # 

•J t ;i/ * v > ^ IJ 13 # no - * ft at m 3 jSt- l t ^ b fc 2*^b-^ 

fzlb&mm-C feoT*, ±f3K3g?S * bT*# S 3 4: #T* t -5 o 

'J7;^U>^'J =J-;i/M»Tf5B£0*)©$ffl^§CI £&T"£§>^ Samuel 
Zalipsky [;^^3>^ay-h ^^^h'J— (Bioconjugate Chem.) N 6# N 150 

H (199530 ] lz&^X£tltobhtz&M(Dl3mmiz&^X®Bfcm&tZ>zt 

j$(Ix)© #S© £ «£ (3 V > X „ 7" ^ * ^ * <fc tfiSIR 7 Jl tl J 4 <Dl£,Wl 7 )V 

DtVK ^V7Pt;i/, n-73-)l^ V/f;k sec-7*^;i/. tert-:/f-;K ^->^ 

^HI&1~8©, mZ.lt* 3- Is Xf n-7Dtt/>, 'fV7'Dtl/>, n- 
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^V/fl/>> sec-7?U>, tert-r^-U> N ^>^b>\ ^7f"^>^ 

iS(Ix)f3&^7\ Mxi±OCH 2 CH 2 , OCH 2 CH 2 CH 2 , OCH(CH 3 )CH 2 , 
(OCH 2 CH 2 )rx-(OCH 2 CH 2 CH 2 ) sx rx£ «fc 7jsxfcfc|0]- £ fefct^fr o ffit©jE 

O^^^^-T) * (i(OCH 2 CH 2 ) rax -[OCH(CH 3 )CH 2 ] sax (5£#, rax&cfcTJsax&^ft 
*ftfi&fflrx:fc<fctfsxi:|^«7?&S) £HU (OCH 2 CH 2 V(OCH 2 CH 2 CH 2 ) sx (i^cfx 
rx£ ct l>'sxli ^ tl * tlluIB IqlH-C » * ) * (i(OCH 2 CH 2 ) rax -[OCH(CH 3 )CH 2 ] sax 
(5£"K mx* iVsaxtt^n^tlSifffiilPHI 7?fc3*£\ rx:ft <fc tfsxfc & 
VfcraxJSitfsaxBu »'$ t < fctl- 100,000 T'fe t) , £ t> t < til — 1,0001? 

^(Ix){3*l^Ts nxfcfcftfc©IE©«l»&^U ftf* b < & 10- 100,0007; £ 
*e>t»$L< J±100-1,000T* fe«o 
5$(Ix)K£UTii^£*l3s 1*11* U >^ 'J 3-;Ugt#3#^±*£l§i L, 

tzfrt&m*V7)i*u>yv n-)ims (Mx) nx 7:Si£;tx3#y T;i/*u>y o 
-;i/£B#©TO#^§fct, $n,ooo~i,ooo,ooo#£?i; t <U 5,ooo~ioo,ooo#£ £ 
t#*t^o (Mx) ftX 7y-(OCH 2 CH2)nx-7:$)S^^ JiOfti: & a # U x^-> y y >; D 
-;HliMw (SM¥Kj#^fi) /Mn (&¥±&#^fi) Tr^^ti^^g^^l.l 

felT©##tfc©fc©#Mi; L<, ¥^^-Tg30,000J^TT*$)nart5MCD*)©^ffl 
^K^tjfS.^Jl^ 32&J#^S#2,000 N 5,000, 10,000, 12,000, 20,000 

iS(Ix)£fcU7\ qxttl~3®fi»*£U L< ttlTr&So 

iS(Ix)C:}3^7\ mxtt3W±©fi«&&U L < fcfc3~47;fc&o 

^(ix)7r^£ft£#ii£M#y 500- 
l,000,000©$SBtc&&£ £ tvS 0 

■**t<i±**tft©filRT;i/*;K{S»7 , ;i/3*^^ 7"$ A *;u#*A 
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JltUl/^^J )l**i/mW$)tf t>ftZ>o &WLT)]/i3S i&®.7)Vti; 

$><D7^ ;mmm. ^ ^m^tz\tc^ts)vif^^)vm}L^.m i &^-t^ 

Momfcmt txiis ^;i/3-Xs d,l- v;i/t* h-;K x^n 

— 'O^x'J^iJ h— ;i/ N h »; ^ > (Tricine, N-[Tris (hydroxy methyl) 
methyl]glycine) s -Y ^ i/ h— Z3— 3,4,5- b U fc. h*D^>>^>vV y 
$7i/V Y (3,4,5-Trihydroxybenzoic acid, Gallic aci4» s 2,4,6- h >J b KP^i*"^ 
>VV y7TS/>y h\ 3,4, 5- HJ t FDJp-/^>X7jl/ft h\ (Quinic 
acid) \ i/*5.m. (Shikimic acid) N h U * (fc h*D^r^>^^;U) 7^^^>l? 

LTiis 1,4, 5,8-^-7^ vyy- h7*;^>^ tn^ ] ) hm, i?^3-uy 

V y^y -f vVTi/V h\ 1, 2,3,4- 7*#>5F h^#;i/#>^ N 7 
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h 7J< mm? 4 ffl w ± £ ft ^ fc J: t>* 3 - 7 & *> ?m m? 4 m &l ± £ i& ^ fe 
Lxa$#©#jg©#3s«u ^Jx.^^r15MD D pO<b^tl^^©t^f'Jffl■r^^^ -#© 

T * J ffl I" * s » 3 V ^ 12 ^ CD ft g * fr ^> ft '& tC * U m L T ff 3 3 £ # T" g 3 [ 0 
2Mb<££*Sx illb^II mm < 199250 N «^I~V N ZTUtZt 
4 7 y ;i/ — 77 <<> -t — jj-y? i/>-\zi/Z( PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS) % ^>*3> 7 W U - 7 > K > X -T>3- 

7f? 1/ -f :r y K (JOHN WILEY & SONS, INC.) (199130 ^] „ 

^ 183M (195830 % 3Bjt*J£] g=fci±G.E. McCaslandilE. Clide Horswill |>* ^ 
— T^U£> tTz.-}})]/ V^-fr-f (Journal of American Chemical 

Society) \ 76^ N 2373R ( 195430 ] ©^^otMtSu^-elSo 
5$(Ix)t:i3^Ts X lx £^Lfctf U 771/* 1/ > ^ U 3 -KM thxt ©*g£-ttiim 

£lfcfc¥M *4flL 19-23M (199230 \ *«^I-V, o 
i^(Ix)ti5^T^ R^'J^rf F+C7^ME N5|c3gT^ 7 &&ft\£C 

r^-hs fg^T;u*y-f x^>WS 
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<D\&m7)v*))s%!>ft\±s mmi&m7)i*)itmm-z$>z> 0 7V-)\s**i/t>)\f& 

gli^^bTlis $Jft$t6~14<7X 0iJxil7irJK t7xr;K T> 

Iii^7;v u > * * ^> £ * it 3 tlttt, £ fz itm 

^7 j s mm.7)i*)im&&tft>ti%o zzts s\nv>&&ui&m7)i* 

— 7*7. > — 5?/ — y £ > -fe > * ( PROTECTIVE GROUPS IN ORGANIC 
SYNTHESIS) s 3§2Ji£ N Va> l> - >>>' -Y >u W x 

y K (JOHN WILEY & SONS, INC.) (1991^) 3?] T'^MU X lx £^L-T#'J 

* i/ > ^ ^ -»m * Lxtz m& t x &m $ # tz ® ciem <* & £ tti&s t 

39 



3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 PCT/JP02/06227 

i^ibtMtt^i^o £ M^*"UT;i/*b>^U:3-;i/$i£x lx £7>LT 
m&mix :X lx #8£-£\ <X 7.;^l/>> 0(CH 2 ) tax , £fcii(CH 2 ) tbx OT-fc£fb£r 

tt©fi& 

l"b^3(Ix)©9*>s X ,x #^-&, O, 7)]/*l/>^ 0(CH 2 ) lax (j^cK tax(±Hu|B^ 

1^ an? & % ) s s it {i(CH 2 ) tb xO ( tbxiituiB t mmx-$> % ) x- & sas^ (ia X ) 

{b3§l6> zKiHbT" h U £A> h 'Jxw^ >^©igM$fc£«©#£Ts *'J7 
;^i/>ifU3-;i'$ftttf© ; E/7;i/^n-r;i/t) u < tt^y*;!/^^^ 

fyfcVobL <teh ^Mt^3=E )Ul>J.±jm^X. -20-150°CT"llSpP^~10Bf^S 

•;K /O^g* b-;K hUi/X y h-;i/^©m|£©^tis 

-^tlilbTfis $|X.{£^U>2'7' ^ yy- h ^WW. (elhylenediaminetetraacetic 
acid) x l,2,4,5-^>-t2 Vt 1 h 7 7j;i/^f>^ (1,2,4,5-benzenetetracarboxylic acid) N 
7 -.-hM^sVyy* (7 - carboxyglutamc acid) ^fr £ j!l£*l£ "J 
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as* h u ->a> Vtv h y a s t>h% 0 

(PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) s ^2JKx ^ 3 > U — 

T>H it>X -f > D — JHU -ff * K (JOHN WILEY & SONS, INC.) (1991^0 

# U 7)1* l/>yjD — ;i/3iAx©M P y Wb&fc.fctf h Mb Samuel 
Zalipsky©|&& [;W*3VS?ay- h ^T^hU- (Bioconjugate Chem.) s 6 
150 Jt (1995*10 ]^lzm*$tltz&M<DXmX®%£.m&tZZ tftXZZo 

(lax) ©9^ R 2 #*gy£T'&Mb-&t> (Iajx) ©l%<0*»4«#6 

-^s #yy>5>f FJBSfctttfU hi/;i/Sfc5j?U7 , ;i/^i/>^Un-;i/SAxS: 
teffl-r^cfcfcJ^tfca W©3#il«±0*MIS!# 'J7;i/^l/>^ -;i/5S 

Kd 77 >^©»lfc&*£fc:}8fl¥£fcttSi8)U l^;i/©# U 7)1*]/ 'J 3 — 
;i/^Axfefe Di~30^;KD7j<^^ h U 7 a, iMbffiSSs dcR-fb* h U 7 A, h 

4 1. 
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h 5/ ;U3H * ft) X. T s -20~ 150°C T* 1B# IM ~ 10 0 mfcfo 2 T & ft % & tl & „ 

[B*fl5^fis ilftfll, H4JKs 19m (199230 % bTf#£ 

tiZo *'y h*>;i/8tt*y#-;MS£N f N-^?\«/:fc;uA7S h\ 

&**SEfc*»*fctt»»-U, *K£M§fcDi~30*;b©zk3!Hb* h y £A, gfrfbE 
ztc^-fb^- h y ->A, h'Jx^7^>, *y *A*7*u>$©jgMjfcigas 
©#£Ts 7K^*^fc t)i~3 ; E;i/ffil©AP^>'fb h S/;i/^ijpx.Ts -20~i50°c 
•C 11$ IS B £ ■& § C a d # T* # -5 o 

Ax£tz\±Z(Ds\n>f>4by!)& b<& hS^l/fcfcfctfy*-;!/*, iP'jA?^ K3S 
Sfctt'^y hWi/illclg-S-bfcgL #y*-;u»u ^'J^^ K**fctt?Ky h 

^>;i/iti# L/t gifeg* ?(D£ zmm-r a t\ &a & * b y * 

-^t^lt^^tiS^ffiiLt^l, y 7;i/^rl/>^'j3-;HAxJ 
fctt^©Any>ft«j* b < tt b *>;Wbt>£*S-&&, ^tlg©«ag£lfc5febT 

y 7;mri/>^y p-;i^Axg;;k«:*©Mn>y Wb#3fc b<& M>;Mb«# 
au 3*fii±©sny 7;i/^i/>^ya- < n/**je^bfe<b-&«3*'&fiftUs 

ny>fti* L-<tt h'>;Wb*S*g£-rsffi v * b <.tt*g£bfc&fctf ytf-;i/ 
ll> ^'Jn^ FSgifctttfy h$/;b»fc#:i9El-5trt&£fcb-tfcjU *&*©ffe 

»M$&M*©««£fcbTtt*K£©»£\ ^>^;k ten-^;K r-feTJK 
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>^;i/^-^r^*;i/^n;i/ s N-7^;i/-rk h\ r-fe^;k tert-7*f-;i/3t-^>£;u# 

9-7;i/;tl/-;M^-;K ^ F+yx b^rS^^W 2,2,2- h ^DDlf;K 2-(h 
— J/>-b->^ (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS) N 

^2)K, i^3> ^-ru- t>f tr>x << >=j-Jt*u-f h* (john 

WILEY & SONS, INC. ) (199130 ] 0 

fc£*5(ix)0 5 ^ Lx$^tffb^tiffctm^R 2x *#ALT#?,tL§'fb^r 

fc-&«9(Iax)0 5^ R 2x #ft;i/**^>T-$>£>5£ (laax) 
(R»"-(Mx)„x-Xi«)mxLx(X2«-X3"-COOH) q x (laax) 

(5S*s x lax (i|g^ o, r;t/*i/>, 0(CH 2 ) lax , tfc(i(CH 2 ), bx o^^u> R\ 

Lx s Mx, nx N mx s qx, X 2x £ «fc 7jX 3x i£^ ft* ft MIB KUtTJ & 3 ) "C^ftS-fb 
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r 2 "***^^ ;i/-eaas (iabx) 

(Ri*-(Mx) n x-Xi«") m xLx(X2"-X3''-CONH2) q x (Iabx) 

R J \ Lx, Mx, nx, mx, qx, X»«\ X2x & £t>* X 3 " l±^tl^flmBt |5j 

»-?&£) -e^£*i3'fb-&tk 

R 2, tf^7; T-fc-Sit (iacx) 

(R^-(Mx) nx -X»-) mx Lx(X2x-X3»-CN) qx (Iacx) 
(jSpK R'\ Lx, Mxs nx, rax, qx, X la \ X 2x & .tVX 3 *^* n^tllJIBilPIjST? 

<b£^ (Iaax) s fb"&» (Iabx) *«fcWflS'&» (iacx) «U # U S/fll^ 
Tx 0iJ;Lfc£S^i& 1 x£ ft^X ft S> tiHtS® (lax) ®-5t>, R 2x t LT^Kg* 
mtntS® (iajx) &£trEfcS^*fcttf»«fc^*** N ttHb**-u>s h 

"K i~30 ; e;i/ffi^(D7'^ 7^u;u7^Ks U o- h u;m^> -20 

~ 1 50°C T- 1 B§ P^ ~ ft B 13 fi Jfc 2 * T W -5 £ £ # T- $ * o i: t T fct , * SHb * 

u e*A x *»fc* h u ^A,7x^-fb± h vb&^tHbVf ^n^o^fcs-fb^rtidaax) 

HU 04 lxfff&niM (iajx) £$trRJ&«£W3^tt*l*Hb'& 

U£A X SMbffi&s Tk^b^-hU^As "> Ui^;ur$>^©aSS«c«a£©#S 
Ts i~50^;i/ffiii©a-MPy WbM^^;i/^ -20~i50 o CT"m$p B ^~^SP^ 

fiJ«i$*fcftN iP*^»LT^*CJ:*-C#So fb^Tt) (Iaax) tt % ft 

*tfMifelx , r»&ft*'fb'&* (iajx) *N,N-^^;i/*;vA7^ K> 
b/i~50^;i/©7kKI'fb^ h'J9A^ KftBiB, zKBMb^- MJ x^;i/7 
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1 xX-mbtiZlt^W) (iajx) £i!y§3l^*i©^#&T, ^zkn/\ 
* m, « 2> * ^MoeMfclcttr tfcj&ZitZztiz&vTb ( iaax) 

Ztz. (Iaax) (i s 0fl;t«tf K«*ffl^T«ii$Slxfcf*o-t* 

(lax) (Do%R 2x tfJ\vy>ib^T)l<*)lT:&Zib'&VO (Iaix) &8tfgb 

fctt&SSU i~50^;u©*f!Hb^ h U £A S K-fhffiiSx 7jc^<b^ h 0 

">A, HJx^r* >^©jg^&JgS©#£TN fl^fc (Iaix) £iD*s -20~ 

$t>iz, fc&m (iaax) at, mzizmx v \s<&#vn? 4 k« 

$ u < tt# ^ -r k ^©^ b <D3mffi&±<Dfrm&£ tz (i^N d y > £ * 

t fci\ 'J 7" ;i/^r l> y 7 U =i -JlMAxt tz it ^©^O^Wbtl^Kli 
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it&fo (lax) ©9*>, R^7VtfeS^ (Iadx) 

(R'"-(Mx) nx -X»-) m xLx(X2-X3x-NH2) q x (Iadx) 

(aS + s R*\ Lx, Mx, nx N mx, qx, X la \ X 2x £ X t>*X 3x tt^ tl^tlfulB £ H*"? 
*4) T-^^nS<b^(is mtfK&fclx- l-C»£*l3<b-£«5 (Iacx) (3 

<fb£W(ladx) ti, ^di««ijiiSlxT?4§6tl*ftl^ (Iaix) gifcfcfcfti. 

(iaix) .4»o/\Dy>»## h^^s^a^^nfe-fb^titsiM-^sijficD 
iMix-i-c^ifeotiRiifcx <b^«B (iadx) k n mz.mtG 

.m (iajx) £n,n-s^^;I/*;i/A7S. b\ h\ h;i/x> % 

A, K-fbMISs *SMb^- h U ^As h 'JxW$ >^©i$lfci£a©#£Ts 1 
~50 ; &7i/©7 7:> W — K p-- h p 7 i^;u7d d*;m — K 

jb;i/#-;i/SM $^-;^0iStt/fc8J^ -20^ioo°c-emra-ioBKS^*-& 
TrSttfbU *©gu iiM~3if)JS©^5 L P>^7'5. >^7Dti/>i;7^>^ 
© v 7* ^ > if Si 1 & ig£ # ft T T* S 16 * * § £ i: £ <fc o T 6 # c, jx S „ 

<b-£ti (iadx) 0g*tt»£i* lxT*Lfc£»fc:i*l^ &£>7>b#> 
Lx^jBfife £ * 3 & » c f Uffi f £ * u * -)m&®it&<®} (c lflsm j^_t © t s y * . 

y>gG#fc*y 7;i/^rlx>^Uu-;i/MAx^fe{i^©7Noy Wbtlfc b < & h 
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flS^ft (lax) O?^ R 2 "AS?M ^ KT'feSie (Iaex) 



O 



(R lx -(Mx) nx -X lax ) mx Lx(x 2x -X 3x N j ) 




qx 



(Iaex) 



(i£tK R ! \ Lx, Mx. nx, nix, qx. X la \ X 2x jo <£. t/X^ti tb-? tlHUfB t. IrHIT 
&3)T'3l£*lS'fb'£tli^ ^J^«OskarKeller5,(7)^&[^;i/^^^ * ^ # 7" 
(Helv. Chim. Acta) „ 58^, 531M (197530 ] £ & Timothy P. Kogan?> © 
[> / >-fe7 1 'f y£ U ^ a." >r — i/ 3 > (Synthetic Commun.) , 22# s 2417 
M (1992#) ] izm\ fl^t) (Iadx) ^N-TVl/n W 5. K 

-fb^t) (Iaex) 8\ mM^&lxT"^U£7j&«l^ ££/t)>D#> 

lx * bj& $ & % tz & icm m t % * u * -jimm oit^m t mm w±© v u -r s 

>y y u-;b^Ax^,fc(i j e©/ND^>'fbti* L < fcfc h *>;Wb*.£3flsm 

{b&m (Iadx) , (Iaex) V^Jl^O^'+H^ttx ilfBi: |5)*£©?j 

1 x - 3 

. -fb^tt (lax) (Dots R 2x #*;i/^;i/T-&3it (Iafx) 
CR»*-(Mx)„x-Xi») m xLx(X 2 *-X8*-G(=0)H),x (Iafx) 
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(i^^s R lx > Lx N Mx N nx, rax, qx, X la \ X 2x £ «t UX 3x lZ ^ tl^tlBUlB I^HT* 

-e££*i<&{b£%fcju fllitfKSfci xT'mztiZfc&Va (iax) o^R 2x 
s?^^;i/^;u^=^-> K'«ff#*tf ?>*i5o fb^rtJ (iaax) §lulBi:|p]^{3ig 

1.X "Tf»&n*fli'&* (lajx) % (Iaix) £fcttflS-£ 

#j (iaix) ty(DsMzV>ffifr1fi hi/)\'&-Z-mWk$htzih'&V>)lz-7 $ Jx.*)\>T J e.$ 

*^r-fe*— ifc^'CT'-fe*— ;i/*Bfe*-ta;i fcti^t 
;i/ S 9 A f £ c i: #7! § •£ . 

Mjg&l X7?»&il*fl5^* (lajx) fcffll^ «|JgSlx- 17?^ 

Lfc£&fc$tTzfc&££iStt<bU i^7^xf;i/7t^-;K 't Kd* 

stc, fc^m (iafx) at N 0«*tf«iatti-x"c^bfc*ttfc:*tx 

atfci±AP^>gl5^{-* •J7M1/>^'J 3-;i^Ax£fc&^©/YD/f >fb 
fb£* (Mx) *«tv*©^fig*Hflctts Hul3i:l5l«l©^-e^ur;i/+u>y 

fb£*B (lax) ©9*>, R 2x ^Dy>lt*At;-;i/T'fc^S (iahx) 

(Ri"-(Mx)nx-X lax ) m xLx(X2x-X 3!t -C(=0)-Z lx ) q x (Iahx) 

48 

3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 



PCT/JP02/06227 



(j£<K Z^&AD'F >£^U R*\ Lx, Mxn nx^ mx, qx s X la \ X 2x & £ t>*X 3x 

&*ti*nift&bm&"c$>z) -ea^ns^titts m&'R 2x #£;i/**vT-$> 

Zfc&yn (Iaax) %^u7>lh3-*-)\s£fzi±^v -)lst h;i/x> % 

fci&8S*£#£TT^ 0~i50°CT*i~24B$p^in^-r5c:i:(3etoTll?>tiSo ad 
y Wb * fc * & ^ d y >ttff|B/> □ y > IbJUT- * 3 o 

1 x - 5 

fb-^tl (lax) ©•?*>, R 2x A^D^ WbfgJWl^t/T'fc&it (Iaix) 
(Ri"-(Mx) nx -Xia") mx Lx(X2='-X3*-Z2-) qx (Iaix) 
(5$<K Z 2x fc*/ND7Wb{£&:P;i/*/U£SiU R'\ Lx, Mx, nx N mx s qx, X la \ 

x 2x *5J:t>'x 3x {±^ti^tiBuHHi:|Bia-Cfe§) T'^£ft£lbi§it)fc^ ^y^«R 2x ^7jc 

> ^© ii g fcM&#£T-e> o~ i5o°c t.i~24^Mts;tciotn?,tiSo 

fc-&«9 (Iaix) fci\ ^iit««agaslxT?»&*LSfl3'&« (Iajx) £fc&R 2x 
tfr^T'&Sfci^J (Iadx) t % HUH3ISI^ji^^^*#^ETs 5lM~jiiiJM© 

^?»Cs (iaix) iw*«fflfB«®aix-e*Lfc*»fc*tx &*>fr 
>7>Mft£X ] ) r;i/^u>^ U=i-;i/!lAx^fc(i^©AD^>'fbti*) u <tt h 
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*sMtm £ 3ffiBrfil±B& £ ■& S £ i£ £ & -3 T * f§ t) ft -5 o 

(iaix) fc.fctf^O'&JS+IHflcttv HUlHhl5l^O^T'^U7';i/^V>^ 

8lfi& 1 x - 6 

fb-&$J (lax) ©?*> N R^Vi'rt-h-Cfe^ (Iakx) 
(Ri*-(Mx) nx -X lo *) m xLx(X2*-X3*-N=C=0) q x (Iakx) 

(iS*, r 1 ^ Lx , Mx v nx, mx N qx, X la \ X 2x £ <fc'tfX 3 "tt-*ft*ftfuiBi: |5j«T" 
££) -C^ftSfb^ftlfciU ^JX-teU fb^t) (Iadx) £h;i/^>, rh7tFD 

77>, Ifb^f i/>f©sa*il^ *^^>^fe(±^b3)-^-9- , ;;uho~ 
iz^u-efrMZ #x m 6 ft * o 

(lax) ©? *>> R 2 "/^ V3"*$/71— Y (-N=C=S) T'&S'fb^tl (lapx) 

mmmix-7 

fls£« (iax) ®Hs r 2x #x^>w^ g$fcL<ii# 
7^;u-r^ (iaix) 

(Ri-(Mx) nx -X"»<) m xLx(X2='-X3 x -R 2a ' t ) q x (Iaix) 

^i'ft^-Jl/^U R'\. Lx, Mxs nx, mx s qx s X la \ X 2x £ «t £>*X 3x &^ft 
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mmtzzt&X'g&o daax) i^;wi*tu N-t pn*^*? 

% /-;i/tfc(iN-b h"D + ^>7^M^ Ki~io^e;i/^ N l-io^i/ON.N"-^ d 
^^>;u;b;i/**i^^ h"^©,fir&«£T\ ^^Ji/WA7; K\ 

Ymvm'Mtefel&tP, -20~100 o CT-1~24B#^S^^-&5 
£fc££^T@M)£f#££t#T';££o iDiK^ A.Fradet?, [tf 'J V- 
^l/^V (Polym. Bull.) N 205M (1981^) ] N 3; 7c &K. Geckeler£> 

V- 7 (Polym. Bull.) , 1^, 691 M (197930 ] IZ £ 3 # >j b > 

-fb-^-tJ (lax) ©5*>s R 2x ^lf-;i/^;i/^-;i,-r-$>?.^; (iamx) 
(R^-(Mx)„x-X»«) mx Lx(X2x-X3x-S02-CH=CH2) q x (Iamx) 

(5$CP\ R lx s Lx, Mx s nx, mx, qx N X l, \ X 2x £J: 7jX 3x {i^n€tlHUlB^ ^Ht* 
&&) "C^^tlS'fb^tliis ^RfcE'fb'&tJ (Iajx) §:M^TMargheritaMorpurgo?) 

[;W*3>^-b 4"^* h U— (BioconjugateChem.) „ 363 
H (199650 ] T»Mii-r^-h^T'#«» 0 

S!J§Sclx-9 
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fc&m (lax) ©?*,, R^tfa&fc L < <i#gm©f£!5T;i/=i^r->*;i/^-;i/^- 
* i/ % ft iiS&fc L < g&© 7" 'J * * Jr * v T- lb £ A 

(lanx) 

(Ri-(Mx) n x-Xi°x) m)( Lx(X2x-X3-R 2, "<) qJ( (lanx) 

t < tt^BtfeOT' 'J— ;V^-^r^*;i/**-;i/^-^r^^^bs R*\ Lxs Mx n nx, 
rax, qx, X la \ X^iVX^tt^n-efl^ffiilpmiT?.**) T*££ftafti£«9fci\ 
^Jx&Talia Miron^Meir Wilchek©#& [/Ht3>^ay- h ^ ^ ^ h U — 

(BioconjugateChem.) N 4#> 568JC (l993*p) ] fcipCTs R^tfjdClMtt* %><t 
^ (Iajx) J:IIJl0p-- h D 7 i-J^ D D - K lfJ^DD*jM 

fc^«J (lanx) fcfc> «ittf»3fiffilx7?*bfc*ffiC*^ fc&frfcfc 

a d y > fc: y 7 )i * \y > 9 U n « Ax£ fe a * ©a d V >fom U < 

<b-&«5 (lanx) *£tf*0-£fifc+lflK*:B\ gf§B |sUf©£&T- * U 7;l/* U > 

& o 

t < (± * am © r y - ;i/ * * s/ * ;i/ # - ;i/ * * ^ & * n * tim m t m n -c * § . 

(ix) ©d*>, x ta #ST&<Mb^j (ibx) « N ^Rtt*®^£lx£:|5]« 
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-M Sg4jRs 19# (1992^) , A#] SfettmJE©^UM7^ h*^lhs *UT;i/ 

%tz, ib&Va (ibx) fct, mB<DJ:M£&m.£. XV n-jimAx 

Samuel Zalipsky^ (3 cfcoTl;£&£>tlfc73*£ [;Wt3>5?ay-F ^^^h 
U— (BioconjugateChem.) N 6^ 150R (1995^) ] T-piMT-g-So 

MS 2 x - 1 

<b-£ti (ibx) (Do%, R 2x ##;i/**3^x *;w^.-r';K ^^y, "7 
U'f ^ h\ ^D^Wb#;i/**-;K Aoy>ftili7;i/^K -fv*> 

= * r- & -a b s x lx #-s-r- * s * »s« 2 x tifie o t »jt l 

£L «J6iSlx-l--aSJi«lx-9t:gB**ixfc^tt*lft*^to*-t#ac:4: 

lM3x : X^NR 3x T*&3fbl§it) 

<b£«l (Ix) ©5*k X lx #NR 3x (S;+s R 3x {ify|Bi:PI»T"fe^>) T-feS^fe 

(icx) «ittf«3ftai , x^Piaik: > ^'J^-^i^^'Jr^itfiif; 
testis fcfcfcrf5jK©# U7^ >m *'J7Mi/> ^ >; =i -;i/$|ax©a n y > 
fbt)fcb<y:M>;Wbti^ aSi&fc&fK ^M3^;K©#£TT*£/fo£-&3 
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its® (icx) #*)T)i*]s>yv?-)iMAx<D7A;mmfo*#v^7'( 
mAxOT k ;mmfc rnxvy^^isyyv^-^MAxcDy^smmmz, 

Tjirh vmo 1 ^ K> i~30M3fi£££ -frS ) £: * y — ;k 

Tks IMl0l^^Ii:^$feH:HU -20~ioo°C-^>:py 7.kiii<b*<j7 
h '^A-^Tk^b^^^^- h U ^A^CDif^J (^jl^#j&, ^'J7;i/rt 

£*>J^ fb.-&$J (Icx) » N XV7^>Mt#i)7)l*U>7V?-)VmAx(D7 

-;^^^^'^bLTfflv^-&*^$>s^^{i^';*;^^>^m^iix;LTffl^^n^^cfc^o 

itpVQ (Icx) ©HwR^AM^X tUV^^^Jl, */T; s 7Us Tl/ 

#Sil©7"J-;^^^^*>'^^-;^^ ^> i ;h'J7 > ;'JMJr>>*j^-;k 7 
)lX*i/Z-$>Z{b&mt, fc&m (Icx) §^Ift3xttot^lfc^ lOt 
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m&%4 x : X lx ^R 4x -NH-C(=0)-R Sx tfe{iR 6x -C(=0)-NH-R 7x T*feS'fb-^#3 

fti^ft (Ix) ©-5*,, X ,x #R 4x -NH-C(=0)-R Sx (sfcfK R 4x *J;7jCR Sx {i^tl^tl 

BulBi:|p|ilT-fe^) T'&ZibpVd (idax) J± N #ij;t{£ r -#;i/*J^> S. >g N 
»£'V/*-K^dfctS ; [*g&, ^r?-K^©«il:*R (1985^) N A«] t 

~30iS©N-t h*D^> 7^>>-f h\ N-fc h'D^ri/7^;K * b\ N-fcKP 

*$/^>y h y ;u> p-- h D7 iy-M©7;bi:- ;Wfci^ sKy*;u5tf 

fiS * # & i P x. T S j& $ * a £ fc: ' <t o T ft S £ ifi X § £ o £ j£ tt M * 3k ft T * 
-20°C-ioo°CT% .in$ll8~ioBlffl*#*-3 c i: c J; oTfTtoti^o 

Ami zm%x%Zo *>)*ji#>mmtp(Di]jitf*i/<Dm.wi±. ufammz^ 
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£fcs ih&W) (Ix) (D0*>s X lx #R 6x -C(=0)-NH-R 7x (5£>K R 6x *J:7>-R 7x tt^ 

tiztimmtmm-zfoz) T-&z>it&w (wbx) at N wjffiiefcttaifc, #U7 

vSSii^4x- 1 

<b-^t) (Wax) :|3J;£Mb£#J (Wbx) © *k R 2x # iJJW^^fJK 
i/r;, 7?;, h\ Wfyifrbfr-ft-frs 

life b < i±ili©7 'j-;i/^^«>A;v**-;i/s ^>vhU^vu;b 

U < &im&<D&m7)\s3*^% *s L<li^li©7 

U - ;!/ * * * ;b tit - to * * i/ T' & -5 <b £-#J , ft ^* ( Wax) £ tt<fc-&»( Wbx) 

8K&% 5 x : x lx ^R 8x -q=0)-o^fc{i:o-C(=0)-R 9x -c-$)^'fb-&t) 

(Ix) ©9^ X lx #R 8x -C(=0)-0 (5$r$J N R 8x {itulBi: HUTft * ) £fc 

lio-C(=0)-R 9x (5$4\ R 9x ttfME 3) -c-&Mb£t) (icx) (is 

^•j7;^i/> y 3 -;i/^Axh # 'j * >KSL * £ v> & y r u > ^ 
•jn-;i/mAx©*;i/^>^2ii*:^^'j3i— ;i/^©*B^t>-&^ffl^Tx fl&kffc-S 
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ib-SW (iex) ©-5*>s R 2x ##;i/#^x £;wn*^;k >>7A 

*;u-f $ Fa-*^*;!**-^ tf-;i/*;i/*-;K I^I»l<tt#Il5©fi»7 
;i/^-^s/T-^S'fb^ii, fb^#) (iex) ^ia5x«ot^ia M£ 

six-i ~®*;t& i x - 9 izmffi$titziimzffi.fr&t>-&Tm?>ztifix~%Zo 

6 x : X lx #R 6ax -0-C(=0)-NHi; tz ttR 4x -NH-C(=0)-OT- $> £ <b^ 
-fb^tJ (Ix) CD?*k X lx #R 6ax -0-C(=0)-NH (S^K R^ttf&SB £ ) 

-C&Zib&y) (ifax) BU m«JUT©«fc$fcLT8!l&raci:#-T?£;5o 

b t * U 7 ^>it*" 'J 7;i/^r U > ^ 'J 3 -;!/ R Ax© * - ** * - h f§g# £ 3^ 

;hji±S*B**-Cv rti£tJ (Ifax) ft 3 0 #'J7j^ 

1/>7 , U Ax© — hg§#i*fc}:> Talia Miron?>©#& [^\M^U > 

Vj-V— Y >TK* h 'J — (BioconjugateChem.) v 4g N 568M (199330 ] fcfJE 
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<b£tl (Ix) ©?t> s X ,x #R 4x -NH-C(=0)-0 R 4x (iBUHBil|ol«T-fe?>) 
T-&£{bl^tJ (Ifbx) fcfc, Mz.&MT(D&olzLZmm-fZ>Z h1$Z%Z> 0 

ih&m (ifbx) &tf U3t--;u$i©ft-#*- Fii^fc*-'J7;^i/>^'j3 
-^MAxCT" =• y i: § ±13 t mm # § - 1 C J: o xm % - t # 

(Ifax) ttzttit^W) (Ifbx) §»C4^t^^J:fe-el^o 

SUi££ 6 x - 1 

fb-S-ti (ifx) <do*>, R 2x ftt})itf*i/, *;i//*^-f;u N ->t>\ 7^y, ?i/ 

^BtfeOT'U— ;i/^-*S/*;i/5i?-;i/ v ^>\/> 'J7>; U^^+J'*^*^ 7 

; i/ n dr > * ; 1/ # - ; 1/ * * $/ * fc tt S & & U < J± # g & © t • J - ; v * * is ti ) v # - 
;i/**^-eft*-fb*»^ (Ifx) ^Hffi6xt:tot^Ltl Sljg 

six- i~mmmix-9iztm$htzfim*mfr&t>vzmmTzzt&T: 

R^Mx) 0X -X lx ^Lx(C^UTl*|l<b^tJ^i»^ii2^<b^t)*IX^b, N4k 
©Sj^T-HlilBhl^-^fc{i^^^R ,x KMx) 0X -X lx ^Lx(Z^tT. 3*m&LJL<D<b 
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Lx%?>fr(Dm& zmm? % mmcDit* % * £ z t xmm r § z t # x #a*i^ £ 
v ^ ii2*ia<b^r#j * fc 1- § 3 1 % mtx & s o m ntz i*mtt> % v ^ \±2*m 

fli'&fttt j e©**(Z)itt*-Cs $>3^M>£i£ 1 xt^bfc^HjfcifSbTtf 'J 7;t/ 

<I©efc-5lCbTI§e>tifc S &2;fcgi{b-£t) t x Mia h IrI- £ & 

5iU'J7^l/>^';3-^![J|jSlx-!![gS6xl:^L^fn*©J 

?;^1/>^'J3 s ^ i±2#itfti^t) LfefijtB t p$©£ 

bT*«fc^o ^Jx(i\ 7jC®£s *^©&#©WIB*£*rT £fb 

fc ^ fex 3* g Jii ± o # y 7* ;i/ u > ^ U u - * x lx # r 4x -nh-c(=o)-r Sx t & 
ai^tfi^^itiSfSS. W±©J;5£MB&1 x~6 xo^totf 
tft*o *' «J T)U * 1/ > ^ u 3 [I- * tz fcfcH fc 3 IS^«K A T Lx(z b 

3*mjL±<Dfc'&y> * m s z t ; * * 0 £ & t x t z * y t^* b > ^ y □ 

£tzs Lxiz*V7)i*\/>tn) u-;^^^#A■r3SJi&{c:^3V^T^ 'lx*©h@ 

R»fw±©wtes ( 00 i x©®^r. i{imw±©7jc^*) sssu ffe©t 
*^g0^©^ y Tfr^yyvu-frm&y tmrnmrnxMrnjizmztitzib^ 

3 # y T)V* b > ^ 'J □ -Mite r|5fig© t0^^5Ci:*tia^ Samuel 
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(BioconjugateChera.) , 6# N 150M (199530 ] ■ J; o X^Wj tZMMt £ Z t 

tilts; t^T-^So 

i>>, ->XtM >^©5^T^/^l£m^;:i:#T*;^ ^-^x 
*x>f >#&lf £ft5o ^^f- H i: L/T (is 7 \ y^S2~loa>e,fc5fc©#$? 

fifc©»aSi:llil (1985^) s AJf] ^te^MmSfc/^Tfir^fctf^a.. 
c©»^ £3t£tt#';^-7*^ h**^-ra©i:l^«ffc:c*Ja*;i/^S/;i/i£ 
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(Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory) (1988^) ] £ 

ffl i^T U * o fettle / * D-^i/Jfitt t l Tf#3 ^ ^ #T- £ § o 

t bt, pfgiilivij|}: LTHvi;£liVHfc&^-r) £ (W 
T> MliLiii: LTLV|;fc&VLi: i: h htni#:©S^^M^ (WT^ 
^m^iicMhLTCHi:^^-r) ££l>*b h fofa(Dmm&nmM (WT, cl 
ii&^-r) tfrt>teZ>iKfo*Mvki-&o b h J^©ifrt)i: L-Tii. v 

K AA^- 7b>>r^ 71) F'-?«^ffStK t^qf^-e^^l 

fcf v % A> & S I) © ffl v > & £ # T- £ S o 

t hiCDR^IIfiftftx t hW^©»tl©irt^©H^, Lig©V$jt!©CDR©:P 
^7^iB?iJ£b h©^©H$I, Li|©V^©ji^^^g{3MLfctrb^^^(* 

ffittflfifrfcLTfcJu Fab, Fab's F(abV -*«tft*k ^X;i/7^ P£«tfbv*tt 

Fabte\ IgG©b>^^t22|s:©H|g*^1gLTV^ 2 0©^^;i/7-f h*^© 
±gp©^7 , f- FM^I/^W >T^/ii?bT^^tlfc. Hii©N*MJW#£ 
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■C^MLXm^tltz, 20CDFabM*$#t > i^#^fgl^ LTt$J5jc£tlfcs 
^J1075 camJiPi*S£rStt £ W f S 7 v 7V > h T-fc S . 

f-KU>*— (JUT\ P *:»■*") £ffl^T**gUfcs VH-p-VL&VM^ttVL-p 
^/hbt^tfc*©^^^, *>7^ >a»£S&1-&7=; y'ffigUStt 

Reiter£>£ <fc t>^£tlfc:£*£ [T'Dr'f > X > iS~ T U > 7*(Protein Engineering), 
7=g. 697M (1994^) ] trt^OM^^JtS^^T^tR-T 5 CI 

t5El*!ifJLK Ztzs 4 >*-7 *v>m*ib¥Bm\sfzit¥mffi*V^ 
AoftftSU iittM£lft!BN BS0!JSiJ&**8k ^Jd^Jftf&KllKf^ftfcf fetish 
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^0.0000001~10%C7)SSJ:tT*rI^b, *flU r m#J#j s ¥^4^18 

wl mmm. mmm. %itm^ mmk tm&k m&m. wt4tm±m®<Dmm<D 
*-k#n !&»#jigi4>£o.ooooooi%~io% (asit) t-^£*iti^£;i u 

-♦- : *^fprhIFN-/?{C*{^^rhIFN-/?cDa?^M<D^b 
-■- : 5CHTM(2EA)-rhIFN-/?(Cj3{tSrhIFN-/?®^#g©^'fb 

-A- : fbW^fti^HfcbSOD (5CHTM(2EA)-bSOD) ^^t^V^D 

-O- : bSODCv* nzT-;i/£rS^Ufci&«£<J 

-□- : bSODfcroPEG£$I<&Lfcfc©fc: ^£ p D*-;i/£rl£r Lfc3&»#J 
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-#- : bSOD7j<M 
(D&femm (SDS-PAGE) *mto @3ti5^Tff (® N ©^ ©s @ N 

©> ®) &#*Tfa©«£Si-fo mm±fti-m.*ik? „ 

© : G-CSFS§«^7X^M 
© : i&«#JieMil& 

@ : ■guimmik 

©:^&1B& 
© : ^S2B^ 

© : ^S7B^ 

ei 4 tifb ^ i$ t mm $ ti tz mm *. m t h utt* □ v =. -M&m=?mmfo<D ? 
n3-)\,$kmm$'X(D£%.<b%)m (sds-page) %m? 0 m4iz#\\Tm^ «3x * 

© : 

©:|£S1B& 
®:H<S7B& 

bi 5 &mmz.mt Mitt* 3 m --mmm^mmi^om^m^m^rosrciz 

*VZ£fe<b1tom (sds-page) *mTo m 5 ££^t#^ (®, ©^ ©^ ®s 
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©> ©s ©s ©^ ®) li§^TfB©i»i*^^To iMii#^M£3|-fo 
© : G-csFiiajtodciSifc 

© : mmmmmfe 

@ : 37°C30#^ 
© : 37°C1B#P^^ 
© : 37°C2B$P H ^ 
© : 37°C4B#P^^ 
© : 37°C8B$P^ 
© : 37°C24B#M ' 

%Mm$ s X®lTQ,\Z&ttZ> , £feikmm (SDS-PAGE) ^mir o 0 6 fcufc^T^-ii- 
fax ®, ©^ @s ©. ©^ ®> ©s ®) {i^^TiEcD^(*^*-ro mm&fr? 

© : a* *ynM& 

(D: 37 8 C30#& 
© : 37°C1B§P B ^ 
© : 37°C2B#F^ 
© : 37°C4B$H3& 
© : 37°C8I^TO 
© : 37°C 241$ fig 

*»*$3£fl5»* (SDS-PAGE) ^to EI7{C43^T#^ (CDs ©x ®> 

©x ©) tt#*TI3©ifti*£*-ro M(±^^S^^"To- 
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® : mmmmm'ik 
© .- muiosm 

© : 
© : 

tt38J#T-©^ffifc£ttS££*bi»£ (SDS-PAGE) fc^-To 0 8fc:feV^## 

(ex @. ©s ©s ®) {i=&^T§B®«i*^^^o mm i±ft?AzmTo 
<D : miob& 

© : gfi20B^ 
®:-M30B& 

i^titSBSflis ^b^ifr&fcH-f *iupac-iub£*£ (IUPAC-IUB 

Commission on Biochemical Nomenclature <DW}£ [3 — D t7> — ^Jl/ # 

7 /WtffrS;* h U — (Eur. J. Biochem.) N 138^ 9H (1984^) ] £#£ofc 0 
HPLC : High Performance Liquid Chromatography 

MALDI-TOF MS : Matrix Assisted Laser Desorption Ionization Time of Flight Mass 
FAB MS : Fast Atom Bombered Mass 
UV : Ultra Violet 
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RI : Refractive Index 

NMR : Nuclear Magnetic Resonance 

ELISA: $^&S5ES'J^i£ (Enzyme-linked Immunosorbent Assay) 

SDS-PAGE: Fri/jl/iit h 'J ^7 U 7^ 'J ^7 ^ Y ^ )^%vtW} (Sodium 

Dodecyl Sulfate-Poly Acrylamide Gel Electrophoresis 

PEG: #Uxf U>j^U 3— J]/ (polyethylene glycol) 

mPEG: ^ J / ^v'^Jjxf 1/>^'J (monomethoxy polyethylene glycoj) 

IFN: 4 y$ — 7xD> ( interferon) 

N 

hlFN: th-f 7iD> (human interferon) . 

rhIFN: Mf&X. k h-f >^-7iD> (recombinant human interferon) 
G-CSF: WtvMl O -— MWM 1 ? (granulocyte-colony stimulating factor) 
rhG-CSF: UWkjL t YW&l&l O ~— fiJ^S^ (recombinant human granulocyte 
-colony stimulating factor) 

SOD: ^ — tf^FlM Kr^ ^ A^— -If (superoxide dismutase) 

bSOD: tJi/Ti— I*— i^^r J ^'i h* 7 -i 7 A £ — -fe* (bovine superoxide dismutase) 

hSOD: b h X— :3"3rlM K^-f 7 A# — M (human superoxide dismutase) 

DSC: N.N'-S^ 9 I. V)\/ti— — h (N,N'-disuccinimidyl carbonat^ 

TEA: h'Jxf;i/7^> (triethylamine) 

DMF:N,N-y^fJl/*;VA7^ h* (N,N-dimethylformamide) 

DMSO: is*?-)]s7,)\/*3ci' h* (dimethylsulfoxid^ 

NHS: N- 1 h* P 3F^> X ^ > -f ^ b* ( N-hydroxysuccinimide) 

Ts: p- h ;i/o: >^;p^ — ;U (p-toluenesulfonyl) 

TsCl : p-^Hb ^ ;b * — ^ h ;i/ > ( p-toluenesulfony lchloride) 

DMAP: Z/£ ^)V7 57K'J (dimethylaminopyridim) 

PyBOP: h'J 7^- )\/ -I- j i/ h U f O U ^7 ^ A^sdrlt 7 

D U >^tm(benzotriazol-l-yloxytripyrrolidinophosphonium hexafluorophosphat^ 
• HOBt: N-fc FD^i"^>V>iJ T^./ — )l (N-hydroxybenzotriazole) 
VCC:N,H'-i/t/9U^*i/)\/j3)\'-#V'i K K (N.N'-dicyclohexylcarbodimide) 
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LAH: 7K$^itT)U ijf i)A (lithium aluminium hydrid^ 

NMM: N-P< j-Jl'EJl'ft U > (N-methylmorpholine) 

TFA: h U 7;i/^Dg^^ (trifluoroacetic acid) 

CDI:N, N'-*;^— ^ ^V— ;i/ (N, N'-carbonyldiimidazole) 

mMMl 5kDa 2*|| #H£^** 'Jxf D 'N* it >i§^{£© 

: 5CHTO(2UU) 



CH 3 (OCH 2 CH2)n-CH2-NHC-q 



K 9 K 

^ W)-C-0-N j 



CH 3 (OCH 2 CH2)n-CH 2 -NH-C-0 

6 



cis.cis-l.S.S-i'^ D^\Jpit > h "J # — tKIO^I (cis,cis-l,3,5-cyclohexanetriol 
dihydrate) (Fluka#10 420.5mg (2.5mmol) £ £t>*DSC 3.2g (l2.5mmol) & N 7 
;b=f>^cp, T-fe h— h U;i/20mlt3}gJ$?U TEA2.1ml (l2.5mmol) fcjfjDX., 

iiSt-IWbito ?&^&MJETI&5&U ^PD*;i/Aj3«trf0.lmoi/U®K 

isfc*u cis,cis-i,3,5- h y * (***>w $y;i/#*^*;i<#:^y3i-*$>) *>*n 

^\^rit > [cis,cis-l,3,5-tris (succinimidyloxycarbonyloxy) cyclohexanj 357mg 
(0.64mmol) (JR* : 25.7%) „ 

fttc, h^i/^U JC^-U>^Uzi-;i/7 , D^;U^^ > (monomethoxy 

polyethylene glycol propylamine (mPEG-NH 2 ) [¥Kj^^g5,000 N B#*SJJb (**) 
»] 500mg (O.lmmol) N * £ t>*±IB©cis,cis-l,3,5- h (X^ >>>^ 5. 
i/iDVfc-fr***/) i/Z U^*yy*Wc>*?-i/ >12.5rolfc&fl¥U TEA28/Z1 
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£$bfcfi€l&JS£$;Ei»U M£472mgIfc*#Lfc (1R^94.4%) 0 %<DO 
372mg^3^ffiHPLCT"^Sbfco * =7 A (3 iiTSK gel ODS120-T (30mmX250mm) 
(SfCV-) &M\r\ 0.1%TFA&®WL*&Mftit UTs 10ml/#©^ST*?fcU 0~ 

90%©r-fe h - h u;i/©ttll^S^iB^^m^-a-ifeo¥^^fiio,ooo©g^c7)iii 

#30ml£[l]iKU MJ£TT* h- h U;V£l&5feU £ OD^;i/AT-ttai Lfeo ^ 
ft£S/X5^:ii-5F;i/«TU efeM^^tm LMBEffclfeg bT ifi^l21.7mg 
*mtz (04X^32.7%) o 
<'7 r ;i>MHPLC^*f> 

&flMB : 150mmol/LM^ hU £ A s 20mmol/Ut^^ f> D £ Aifi» ( P H4.5) 
^fi : 0.7ml/# 
Ifcffi : RI 

ftWitl ^ A : TSK gel G-2000SW XL (7.8 X 300mm) ( M V — ) 
*7Agg : 
&&l$fI3 : 12.2# 

< 1 H-NMR^-W (CDCl 3 ,300MHz) > 

6 (ppm): 3.61(s, 8nH), 3.41(s, 6H),.4.69(br, 4H), 1.77(brm, 4H), 5.30(br, 2H), 0.8 -3.4(m, 
9H), 2.84(s, 4H) 

B&-5f : 5CHTC(2AA) 

mm-. 
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O 

CH 3 (OCH 2 CH2)n-CH 2 NH-C 

/ V«COOH 

CH3(OCH 2 CH2) n -CH 2 NH-C 

6 

84.0mg (0.388mmol) ©cis,cis-l,3,5^> ^ D > h 

(cis,cis-l,3,5-cyclohexane tricarboxylic aci<$ (Flukatt^) £DMF 50mUzfeffl b> 
270.2mg (2.0mmol) ©HOBt jo <t TJf 1.04g (2.0mmol) ©PyBOP£;fjnx.T0 o CT-30# 
r^mnLtzo 5g (l.Ommol) ©t;^ x.3-\s>7*)Zl-)\,7'n¥)l7$. 
> [¥&1#^S5,000, B#$Bh (**) s iH^T219.7/il (l.9mmol) CDNMM 
-mfcmftXstzo lmol/L®MT-pHl~2tflgU ^DO*;i/AT**fttB 

efe^^@lRL^ i^©<b^tl^^tf*l^fi!c^^3.78g(lR*75.6%)mt#U7!!:o 
300ralCDDEAE-Sepharose F.FJ7A (Amersham- Pharmacia Biotecfcfct) Tr#f 

^ u fee Ltzm&mwiz ti^A izmm u £ izzk6oomre * ^a 

Lfc^ 0.6~1.2mraol/LCD^'fb^ h U ^ATk^Mt'^mbfeo @#J#J© 
Ikfr^PP^AT'tttiiU ?^I^MBET^*bTgWt)*610.4m g 
65.2%) mffbfco 
<^;i/^5iHPLC^Kf> 

TSK gel G-2000SWxl# ? A £ m ^ 1 £ llMi t LT U o 

G^B^ : 12.0# 

< l H-NMR^#f (CDCI3, 300 MHz) > 

d(ppm): 1.56(m, 3H), 2.1-2.5(m, 6H), 1.77(m, 4H), 2.1-2.3(br, 4H), 3.38(br, 4H), 
3.64(s, 8nH), 3.36(s, 6H), 6.46(t, J=5 .23Hz, 2H) 
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B&-5f : 5CHTO(2EA) 



CH 3 (OCH 2 CH 2 ) n -Q 




0-CH 2 CH 2 -COOH 



CH 3 (OCH 2 CH2) n -0 



mPEG l¥-t%fr?S. 5,000, ($0 i£] 50g (lOmmol) £l50mlCD h 

>lzmML, Jfckil^tLfco TEA3.5ml (25mmol) £?&TU lH^ frttT , Hfti 
f-tf-^ (1.55ml) £&5>/!>>l>#> h;i/^> (13.6ml) (ijgfP L £?&?#£*iST Lfeo 
lHfP^jS^bfc^ -tr^^ h££!^TiiiiU 4f$P B ^7ST-#g L£o ^(C50°C{C 
MtTrSttJ^$5gJPxfco -te^ h£^TrS«ls»£U 4'CtlISif 
Ufco HEk ±i!t£l&£Lfc&s M£6O o C0x*y-;i/25OmWgfi?Lfco ^£ 

to IBs mm*ftx-$;-)i£p^?)\'x--T)i'-?:tfi&L, &>mLtz'&s 9km 

fljtfcmPEG (mPEG-Br) £32.87g (J&^65.74%) IfcffLfco 
< 'H-NMR (CDC1 3> 300MHz) > 

6 (ppm): 3.64(s, 4nH), 3.38(s, 3H), 3.48(t, J=6.3Hz, 2H), 3.81(t, J=6.3Hz, 2H) 

cis,cis-l,3,5-i/^ P ^\^r+h> h U )l~ 7j<ft]#J (cis,cis-l,3,5-cyclohexanetriol 
dihydrate} 1.322g (lOmmol) *+^S£«fcft/ MzKDMF25mHZ^^ U 7 7 ;i/3">m 
«e4u TlC^'fb^ h U ->A0.48g (llmmol) ^$TU 30^P^fi#Lfeo 
DMF25ml(3 L ±B3©mPEG-Brl0g (2mmol) ^iTls SSt: — b 

^*tLfe»*^jiS©7j<{Z^b, lmol/U&g£T-pH3£iiSlU ^DD*Mt 
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i(ibTmPEG7i s v^ D^\Jr-!t> h (cyclohexanelriol) tlM^Lfcl 

#HS!ffl£fiJ6&£7.5g (M75.0%) J&f#bfto 

f#?>tlfcffi«tl5g{C h;Ui>50ml^5DX, -«*lK*a«E*fTt>fco Sft, 
mPEG-Br5.5g (l.lmmol) $ h^x>50rali:^il, 160 o CT* — MMzKM^^T 
ofto ±SBffl^fi6«5© h;i/X>^Jftfc2K3R'fc^- h 'J £ A144mg (3.3mmol) 

£#P;ts 30#fflfllS#U;fcgL mPEG-Br© r-;i/X>M£}j§Tbs -M&i»il«t 
£*Toft^ ^bT^M>£Bfc5&U SET^lfeo lmol/Ug^^APxTpHl 

£fj£tl£7,73g (»73.6%) mffbfco 

«^^%1.5g*8%zKK<b* U *A*ig*C$g#bfc&x 7* 'J;i/T^ Kl50mg 
(2.11mmol) SiJDls ^ST*70#IM# bfto $ £ U ^T" ^ Kl50mg 

(2.11mmol) £»U £fi"C4B R8»# bfco £j6tt*lmol/lJBRTpH3fc:88SE 

ttJft&ttdJU «E£«bT«iftttl.017g (67.8%) Zmtzo 

60ml©DEAE-Sepharose F. 7 A (Amersham- Pharmacia Biotechtt) tl^JP bs 
0.4~1.4mmol/L©^b^- h U £ A b ft • Bft%'£^*rli#£ 9 O D 

Sb> Bl»£52mgifcf#bfto 

<y;i/^jiHPLC^*r> 

TSK gel G-2000S W XL * 7A§1K H WJ 1 PJfll©^ T* b ft » 
££15119 : 12.7# 

< 1 H-NMR^W (CDC1 3 , 300MHz) > 

<5 (ppm): 2.59(t, J=16.0Hz, 2H), 0.8-3.4(m, 9H), 3.64(s, 8nH), 3.38(s, 6H) 
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: 5CHTM(2EA) 



mPEG [¥±9^^M5,000 N B**faJ|g (#0 »] 400g (80ramol) £ h;l/X>lL^5 
&Vti&ib*3-U>500ml(Dmeim&1Z®M\stzo TsCl 50g^ ^V^TEA 46.4ml£;!jn 

SOU MSiEIilfeo ft £ftfcM£'J>S©^no*;bAt^j$LTs 5? 

S/Jl/XX^WbmPEG (raPEG-OTs) 344g£f#fc (lK^86.0%) 0 
< 1 H-NMR^ > W (CDCI3, 300MHz) > 

6 (ppm): 2.45(s, 3H), 3.38(s, 3H), 3.70(s, 4nH), 4.16(t, J=5.0Hz, 2H), 7.34(d, J=6.8Hz, 
2H), 7.80(d, J=8.1Hz, 2H) 

mPEG-OTs344g^DMFlU3^?^ h U A54g£)!}DX.s 80~90°C^1 

£MEBfc£U H^HtfbbfcmPEG (mPEG-I) 314g£f#£ (lR^78.5%) 0 

< 1 H-NMR^|ff (CDCl 3> 300MHz) > 

(5 (ppm): 3.27(t, J=6.9Hz, 2H), 3.38(s, 3H), 3.67(s, 4nH) 



CH 3 (OCH 2 CH2)n-OCH 2 




CH 3 (OCH 2 CH2)n-OCH2 



73 



3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 



PCT/JP02/06227 



40g©cis,cis-l,3,5->?D's3rt[-> h >J £;i//t<>^ (FlukaftlO £n-7*Ci;W — 
;WU3ckt>*Mi?20ml£?gJ!i?U g?&T'72B3M# b fco ^©&, Sj^^tjg^ 

«ETRfc*U cis,cis-l ( 3,5-^^D^^-y-> b iJ*;l/#>in-7D^x7r;i/ 
(cis,cis-l,3,5-cyclohexane tricarboxylic acid npropyl ester) 72.4g (lK^ : ^SB^) 

< 1 H-NMR^h*f (CDCl 3 ,300MHz) > 

6 (ppm): 0.94(t, J=6.4Hz, 9H), 1.65(m, 6H), 4.05(t, J=6.6Hz, 6H), 1.56, 2.25, 2.40( 
m, lt9H) 

1.19gCDLAH*50ml©^Ji^;U^-^;K3^^. 7)l3>mm%,T, 
cis,cis-l,3,5-S/^ D-\^rit> h U * )\f# >S?n-7° D KM^ 7^l/3.2g© i^xfjl/ X 

-^;i/^r«i2.5mi^rSTbfco £ fc*#U&#Mi«illll31«El/fc. <^v>^ s 7jc 

2.5ml£ri§TU ^©££l5#^fi#b£o £M3:n*y-;U5ni]£?gTU £M 

Ei,4-^^-^rit>T'«iaibfe^ mmi- h i )^L,-v^m^^rz 0 mm^ms.ym^ 

cis,cis-l,3,5-S^ ^7 p > b U P< 9 J —)l> (cis,cis-l,3,5-cyclohexane 

trimethanol) 1.50g (JR^91.7%) £t#fc 0 
<f5S#W (FAB- MS) > 
HtJfi : (M+H) + 175 

mmm c9H lg o 3 =i74 

^H-NMR^ftr (CDC1 3 , 300MHz) > 

6 (ppm): 3.21(t, J=5.9Hz, 6H), 4.35(t, J=5.1Hz, 3H), 0.43, 1.40, 1.75( &^m, lt9H) 

cis,cis-l,3,5-^ V\*y-> h 'J p< * ^ -;i/2.5g (l4mmol) ^^J|DMF lOmlfc 
SIU 0°C, T;i/Z1*>#H§U^ ifM^ h U >^A2.28g (46.2mmol) 'MjST U 
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.30#gm#Lfco ^d^DMF50ml(Z^PUfc40g (8mmol) ©mPEG-I^r^T Us 

imoi/UI&-epH3fc:Sil£U ^PP^AT-ttfcBU hj* 
;n-rM:iTls S£j*Lfci5blR*ijiJES£* Ut, mPEG^cis.cis-u.s-i/^ p 
3©ffl^%i4.0gS8%*K'fb* , ; , >A*»«[t:»#PLfc^ t^U^t^ H 

1.18g (l6.7mmol) «JlU MUX'7^?MWLtco £ ££7 f U )VT % h*1.18g 
(l6.7mmol) £$BJ&DU gffl-C4BIB«#Lfco fiJfc$**lmoI/Ul&-CpH3fc:WSI 

$LfcttJt£MU ME^LTffi«^)10.2g (73%) £f#fc 0 :®ffl4li 
&1000mKDDEAE Sepharose F. 7 A (Amersham- Pharmacia Biotechlt) £ffll"»T 
UllUfto ^m{i0.4~100mmol/L©^fb^- h U .-7AMt'fjofc„ 

J? x ?)l x -T- ;i/ T' tfc« £ * T a &) m * 500mgf# o 
<^;i/^JiHPLC^*f> 

TSKgelGlOOOSWxL*^ A^fflO, 10160!] 1 t \Sfflk<D&Wr~ZM%. U fco 
«^Bt^ : 12.7# 

< 1 H-NMR^|ff (CDC1 3) 300MHz) > 

i5(ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.85, 1.26(=&^m, It9H) 

B&-^ : 5CHTM(2EU) 

mm : 
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CH 3 (OCH 2 CH 2 ) n -OCH 2 




o 



iCH 2 OC-0-N 



CH 3 (OCH 2 CH 2 ) n -OCHj 



O 



fc2*$|te^tJ^^#tfco £©ffl£$t)2.7g£2ljg0ij 1 t^LfcTSKgel 
ODS120-T* 7 Ix&ffl^^tzMffiHPLCX'MM L^ 2#||PEGSl2i#:©<fr £^tf 

bfeo ^D*^A|*Mllt h 'J^ AT-^ilt^s MJE&'JiL227nig<Z)2#il 
PEG§£#&£#£ (ffi£^/b^©Ifc^8.4%) o 2^PEG^#^20mg"(2^mol) 
£MEE&*«U 1.2mg (10/zraol) ©DMAP& <fc t>*2-6mg (10/zmol) (DDSC^M^s 

gl»£l5 m gf#fc (1R*75%) „ 
< J H-NMR (CDCl 3 ,300MHz) > 

6 (ppm): 0.5-2.0(m, 9H), 2.84(s, 4H), 3.61(s, 8nH), 3.41(s, 6H) 

%MM6 5kDa2*iI^KM*" , J^^l^>^U *3—)\/-i/>7U^*y->m^fa(D 



IBg-t : 5QNA(2UA)> 5QNA(3UA) N 5QNA(4UA) 




R 2 -0 



R* R^ R^ = 

CH 3 (0CH 2 CH 2 ) n-NH-CO- £tzl* H 



R 4 -0 O 



(it+s <b^5QNA(2UA)(3 43^-tttR\ R 2 s R\ R 4 0^2otf 
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CH3(OCH 2 CH 2 ).-NH-CO-Tfe !KSt)© 2 0#7j<lSM^T-fe£otol^)5QNA(3UA) 
tl&MTttR's R\ R\ R 4 ©?*> 3o#CH 3 (OCH 2 CH 2 ) n -NH-CO-T-& *K SID© 
lo#2k*J£ J ?"e*3o ft£tJ5QNA(4UA)££^T&RVR\ R\ R 4 ©£T# 
CH 3 (OCH 2 CH 2 ) n -NH-CO--e <fc -5 ) 

3mg© (1R,3R,4R,5R) -(-)4r^K (Quinic acid)' £$SAiDMF25.0#lfc:l8# t tz 
@L \1/jl\®Y *) X-l-frTKy, M^fi©CuCl<&^iDbfeo $ £>fc344mg© 
mPEG-NCO (^P^I^^SS.OOOx Shearwater Polymers, IncJSL $fii : 
CH 3 (OCH 2 CH 2 )„-N=C=0) ^IllDls M-Cllf&ia«# t fco 10<gfi© S^^x 
-f;H:iTUs MbfeM^Mbs «JE&*UTfflBto«J306mg (88%) 

£t#fco DEAE Sepharose F. F.2? 5 A ( Amersham-Pharmacia Biotechft) 3:fflV\TN 

-fb^5QNA(2UA)©JRfi(i36mg(]R*10.5%) Tfe D y;i/j8iSHPLCT?©ffiSp«F 
0ttl2.4^Tfcofc o -fb^t!5QNA(3UA)©JRM{i24mg (MlO.2%) T'feOy^ 
«3aHPLCT*©«^Sttll.7^-e»ofco ft^5QNA(4UA) 0JR«ttl7mg (JR 

ttTSKgelG2000SW X L* 7 A 01:66091 PBtllO^TfillS Lfco 

< J H-NMR^W (CDCI3, 300MHz) > 

(5 (ppm): 5.7-4.8(m, 3H), 3.33(s, 6H £ tz &9H2; fe &12H), 3.64(s, 8nH £ &12nH£ 
fcttl6nH) 

HM^J7 5kDa 2*&i#feS** U xf 1/ > ^ U 3 - * d ^*-fe >^2»ft© 
Bg-t : 5SKA(2UA), 5SKA(3UA) 

mm. : 
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R 1 , R 2 , R 3 = 

CH 3 (OCH2CH2) n-NH-CO- £tzl£ H 



'^b-artl5SKA(2UA){3^V^T{iR 1 s R\ R 3 (DO *> 2 
CH 3 (OCH 2 CH 2 )„-NH-CO-T*& !K 81 D <Dlr?&&jKm : f-"C & 3 » fb-£t>5SKA(3UA) 
t^Tte^ R\ R^^T^CHs^CHzCHzVNH-CO-Tfe?)) 

3.2mg(Z>$/*$K£$£AiDMF250# 1 fc$gfl¥Lfc&N 15// 1© h 'Jxf;i/7 ^ > % 
ft6^M©CuCl^tt Lfco £f>fc300mg©mPEG-NCO (¥*9# : P*5,00<K 
Shearwater Polymers, IncJBL ^ : CH 3 (OCH 2 CH 2 )„-N=C=0) f IJDU liSf 1 

ESfc*bTffli$J&270mg (89%) £f#fc 0 DEAE Sepharose F. R* =7 lx 
( Amersham- Pharmacia Biotechtt) £ffl^T> MMM2t^i^iZ ItliLfeo i 

<b^tl5SKA(2UA)®lj5iM(i4mg (Jft*1.3%) T*& D ffrfaffiHPLCeOUftmffl 
ttl2.4#T?*ofc 0 fc-£tJ5SKA(3UA)©iKg&18mg (1R*6.0%) "C & X> ~>f frWA 
HPLCT"©&&B#Fe3&11.7#T*& -3 fco ft ^y;i/^3iHPLC(±TSKgelG2000SW X L* 
7A$fflK H»Jli:(5)1ic7)^-r-ifiij^Lfeo 

<'H-NMR^|f (CDCI3, 300MHz) > 

(5 (ppm): 6.6-5.1(m, 4H), 3.33(s, 6H 3; fc&9H), 3.64(s, 8nHg; fcfil2nH) 
: 5CHTM(2URa) 
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O 



CH 3 (OCH 2 CH2) n -NH-C-0 



O 



CH 2 0-(CH2) 2 -C-H 



O 



CH 3 (OCH 2 CH 2 ) n -NH-C-0 



HMI4£|H]$KC UT^fi6Lfccis,cis-l,3,5-'>^D^^r-9'> h 'J p< * 7 -;U50mg 

D ^^;-^®lfii:7"D l^^T^l/^t K^^^^T-b^— ;i/ (propionaldehyde 
dimethylacetal) b £ 15mg|# (Jfc^38%) 0 

< x H-NMR^^f (DMSO-d 6 ,300MHz) > 

6 (ppm): 0.62(m, 9H), 1.54-1.88(m, 9H), 1.83(q, J=6.20Hz, 2H), 3.27(d, J=6.30Hz, 2H), 
3.33(s, 6H), 3.39(d, J=6.30Hz, 4H), 3.46(t, J=6.20Hz, 2H), 4.51(t, J= 5.70Hz, 1H) 
<Wfi#*/r (FAB-MS) > 
mm : (M+H) + 277 

: C 14 H 28 0 5 = 276 

M©CuCl^^iO tfco 598mg©mPEG-NCO (¥^)^^S5,000s Shearwater Polymers, 
Inc»'x fl££ : CH 3 (OCH 2 CH 2 )„-N=C=0) S«JP MUt:2m?£Mft b fco 

EETT'^'^ufco ^578m g ^ mMmitmm* mm hplc-t 

383mg£ $ fe o :<0^ 100mg£ 70% *H U ^ 40°C T? 16B# flt| jgft b fc o 
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TSK gel G2000SW XL # ^ W.Wttt [HI4f ©^T-i&lJ£ L fco 

{^*#B^F^ : 12.7# 

< l H-NMR##r (CDCl 3 ,300MHz) > 

<5(ppm): 3.38(s, 6H), 9.79(t, J=1.56Hz, 1H), 3.64(s, 8nH) 

mMM9 5kDa 2*mfrt$.M# 'JIf^>7 l J□-^-i'^ D 'N* It >g§##:© 
Bg-Sf : 5CHTM(2UM) 



100mg:fc t fc7J*DSC735mg£^10ml©7'-fe h-h UMcSilx DMAP 210mg£/JD 

*T3»-c5i$iHi«#ufc 0 u ^b^^i/>*5jLVo.imoi/uBK 

£3i®7jn;LMltBb£o U cis,cis-l, 3, 5- h U * 5 

[cis,cis-l,3,5-tris(succinimidyloxycarbonyloxymethyl)cyclohexane] £333mgf#;fc (1& 
*97%) o 

FAB-MS : 598(M+H) + 

f#e»tlfcfb^30rag(0.05mraol) hmPEG-NH 2 [¥^J^^ S5.000, B#M($0 
S] 500mg (O.lmmol) £ igfb * U > fc $8*P U TEA20,ul£7jnx^ ^-£211^ 
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jft#bfco i^ts 7DtU>i?7^> (propylene diamine) 42/Zl (0.5mmol) 
(AldrichM) £j&D^ MT^fetZl^iaiiffUfco SJS6«**31ua**yx^ 
jH-riH:iiTU 4fifttfctfcia%«ES&«lur43Omg0i|»**#fc (Jft* 
86%) o 

f#£*lfci&&*425mg£7k200mltC$|fPU 20ml<Z)SP Sepharose F.F.^J V A 
(Amersham-PharmaciaBiotecbtt) «U 2#g|PEG£#tr 3 «t t) * O 

**ESS«Ufco f#£>ftfc&J$62.5mg (6.25^mol) gtSftftft**:?- h U 
?§$0.5mU3?gJi¥bs tK^Tx X^J/M^Vl/^ F2.1mg&fln*.T10# 
H3«bfco I^T*1.5ml£Sa*g&T'15#lig«fl i U ^DD*;i/A-e3@i*m 
Uft.'^nD*Ml*j|*«lit h U U MET}§$£Efc:feb25mg 

(IR¥40%) o 
<y;HStiiHPLC#&r> 

TSK gel G-2000SWxl* 5A*Jil\ %W&\ £ KHR £ bT##r b fco 
ft&l$Ba : 12.4# 

< x H-NMR^*t (CDC1 3 , 300MHz) > 

<5 (ppm): 0.63-0.75(m, 3H), 1.75-1.78(ra, 12H), 3.1-3.3(m, 12H), 3.38(s, 6H), 3.64(s, 
8nH), 5.20(br, 3H), 6.73(s, 2H) 

Bg-^ : 5CHTM(2EA2) 



fit 



CH 3 (OCH 2 CH2)n-OCH 2 




CH 3 (OCH2CH2) n -OCH2 
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nmm* t mm tit^u fccis, cis-1,3,5-^ tu^v^hvttrs-jv 

100mg*Jft2kDMSO23mlfc$gJi¥Ljfc&N tert-7" h * is * >J £ ACDtert-^^ y — ;i/$g 
® (lmol/L) 958 ml£MlU ^iST* 1 B3M# b feo ^ HsKtert-rfJl/X* 

5p;u£»u 9o°c-?:i6i^F^m#bfeo Sia*"ei&^ufe.^ ^wm^A 

^ y — >/U (l-0-tert-butoxycarbonyiraethyl-cis,cis-l,3,5-cyclohexanetrimethanol) 
22mg#fc (JR*13%) o 
^H-NMR^flr (DMSO-d 6 , 300MHz) > 

S(ppm): 0.60(m, 9H), 1.55-1.90(m, 9H), 1.48(s, 9H), 3.36(d, J=6.42Hz, 2H), 3.39 (d, 
J=6.15Hz, 4H), 3.95(s, 2H) 

(FAB-MS) > 
mMi$. : (M+H) + 289 
SBilfl : C 1S H2«0 5 = 288 

*i^tt-fbh'>;i/ (23mg) *»»bfcJW*KUS;>200^1&«SAPLfco 0°CT-3B§ 
H*#bfc&N 3k£20#mR;bDU $ 6 £-£©&l00,ul^/JD bfeo KJfoift£*ttL 

ti 7)1137 AX'MWITZZtlzX >k i-o-tert-7 h=^>*;i/5}fx;M^;i/ 

-3-0,5-0- hS/;i/-l,3,5-*>£ D^drl7-> h U P< 9 J —JV 

( 1-O-tert-butoxycarbony lmethyl-3-0,5-0-ditosy 1-1,3,5-cyclohexane trimethanol) 
22mgf#fc (JR¥48%) o 
< 1 H-NMR^-*fr (CDC1 3 , 300MHz) > 

6 (ppm): 1.26(m, 9H), 1.75(m, 9H), 1.47(s, 9H), 2.46(s, 6H), 3.29(d, J=6.30Hz, 2H), 
3.80 (m, 4H), 3.89(s, 2H), 7.36(d, J=8.10Hz, 2H), 7.76(d, J=8.40Hz, 2H) 
<nmfr$T (FAB-MS) > 
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H$JfI : (M-lert-Butyl+2H) + 541 
1M : C 2 9H4o0 9 S 2 = 596 

1.4g©mPEG (¥$#^S5,0(XK (ft) h >2ml£ & 

-3-0,5-0-^ his)i-W-i/9n*>*V> V l J^^y-;^?STL> ifit-IS 

jitiOIUKU SETt'^ilfeo fte>*lfca£0flU.2g£l2Om!0DEAB 
Sepharose F. F.*7A T? HlfcW fcK#fc*ltSSUBl$«5& 154mg£ H fc ( Ifc* 1 1 % ) 0 
<$*;i/tt»HPLC#*r> 

TSKgelG2000SW X L* 7 ^JS^Jl^|l|1i©^^«lJ^t fco 

&J#Bf US : 12.7# 

< 1 H-NMR^^f (CDC1 3) 300MHz) > 

6 (ppm): 3.38(s, 6H), 3.64(s, 8nH), 0.58(m, 9H), 1.72-1.93(m, 9H), 3.38(s, 6H) 

m&ton 5kDa 2*il^«[S# Uxfl/>^ij3-Jl/- h >;T^>g|a»#:©^ 
B&-t : PEG 2 C1 
#§i£ : 

CH 3 (OCH 2 CH 2 ) n -0^ =N 

N >-CI 
CH 3 (OCH 2 CH2) n -0^" N 

^±S^M5,000©mPEG [B#M (*£) tttl]'2.0g. &fcl£i&444mg, 
>4f >10ml^^-^7 7^=i^Atls ^;Wn**T-90~95°C£MU *0@4ml£|lfc 

7-$/-7*4Alg£i)Q* > 3BBB«&*it«tbfco £JSr££#£|3&> 3,OOOrpmt-5i 
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U o f# 6 tlfc &*&*lg£ 7-7 5.; |&$?30mg£^tf0.1mol/Lf5 O MM 
(pHlO.O) 10mlfc*fl?U 4°CX-3BP^M/i&Ufco lmol/U§i?£flD;iTpHl~2k:I! 

;i/fc»TLT£figLfcifcl8930mg£|B|JfcLfco 930ml© 2kfc&H¥U 80ml 

©DEAE Sepharose F.F.^7 ^ A ( Amersham-Pharmacia Biotech*!) TriliMLfco gfltl 

Hi#*lslJKU lmol/Ufi&tpHl~2fc!lfiL;fc^ HIO^DP^VAtttlil 
fliU ift$j£618mg^fc (M62%) , 

<y;i/it»HPLc##f> 

TSK gel G.2000SWx L * 5 A V\ ^J60!|l i: fc#*r U . 
ftffHSIS : 12.4# 
< 1 H-NMR^ffi : (300MHz) > 

<5(ppm): 2.38(t, 2H, J=6.92Hz), 1.95(m, 2H), 5.66(brt,'j=6.33Hz, 1H), 4.43(brm, 2H), 
3.38(s, 6H), 3.64(brs, 8nH) 

&fifc0!ll2 6kDa2*^^M^Ux^l/>^Uu-;i/- h UT^>gS#<*:©^ 
: PEG 2 Mal 



2.0ml© 1,3- ^7 5. y 7*D;^> (20^Ms 24mmol) £0.1mol/l©iS: *> Mi (pH 
10) 600ml t feM t x fSflgfllllT? MS b fcfc£$J6g£fln X. T -gft«# t £ • 2mo]/l 





>=N 7^. 

N^>-NH(CH 2 ) 3 -N^J 
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L fc 6 fifcfc 18* Mff £flt t T 2,4- tX[^^'i(xfl/> U 3 ) ] -6-N- 
(3-Y J 7°D tVl/) 5: y -s- h U > {2,4-Bis[methoxy poly(ethylene 
glycol)]-6-N-(3-aminopropyl)amino-s-triazine} £4.48gf#fc (JR^75%) 0 
<'H-NMR (CDC] 3 , 400MHz) > 

6 (ppm) : 3.64 (s,8nH) , 3.38 (s,6H) , 4.44 (brt, 2H, J=5.0Hz) , 4.49 (brt,2H, 
J=5.13Hz, ) , 6.02 (brt, lH,J=5.74Hz) , 2.83 (t, 2H, J=6.47Hz) , 1.71 (m, 2H) 

676mg (8mmol) ©7 1/^^ K SffK^^MOmltJSHLs *^T. N-^f-Jl 
^;i/*U> (N-methylraorpholine) £878/zl (8mmol) JPX.s il^tx h Jri/*;i/ 
^-;l/^7D U h* (ethoxycarbonyl chloride) 946//1 (9.6mmol s 1.21S) SPX.Ts 30 

;I/^T"HSK^LTN-Ji h^^>*;V^-JbVl/-l' * K (N-ethoxycarbonyl maleimide) 
£654mgf#fc (1R^55.6%) 0 
< 1 H-NMR (CDCl 3 ,400MHz) > 

6 (ppm) : 6.82 (s,2H) , 4.42 (q, 2H, J=7.00Hz) , 1.42 (t, 3H, J=7.09Hz) 

±IBT-^tfe2,4-t^ Z* h (x.?U>y>)?-)l) ] -6-N- (3-7 

^ y 7*D tr;i/) T 5. 7 -s- h U 75? > {2,4-Bis[methoxy polyethylene 
glycol)]-6-N-(3-aminopropyl)aminos-triazine} 4.48g (0.448mmol) ^tzK^tTn fi&ftlj^ 

(N-ethoxycarbonyl maleimide) 151.5mg (0.90mmol) % #[JX. T0°CT"10^P^il# b 
fc 0 7j<*l80mlinx, £ e>fcgfiT-15#F^8!#Lfco ^pn^Atittlb, *87j< 

^5 {2,4- l>h (xf 1/>^'J n-;u) ] -6-N- (3-vw * h*ro 

hVl/) 7^y-s-h'J7^> [2,4-Bis[methoxy poly(ethylene 
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g]ycol)]-6-N-(3-maleimidopropyl)amino-s-triazine] } £3.9gf#fc (1{2^86.7%) „ 
<'H-NMR (CDC1 3 , 400MHz) > 

6 (ppm) :3.66 (s,8nH) , 3.38 (s,6H) , 6.73 (s, 2H) , 4.46 (brm,4H) , 5.76 
(brt, lH,J=5.74Hz) , 2.61 (brt,2H) , 1.85 (m,2H) 

: 50RN(2UA) 

o 

CH 3 (OCH 2 CH2) n -0-CONH-CH-C-OH 

CH 3 (OCH 2 CH 2 ) n -0-CONI^ 

10g (2mmol)©mPEG (¥±S#^fi5,000, BMJlg ($0 &) ? U >10ral 

C^iU DSC2.56g (lOmmol) :fe <£ £>"DMAP 1.22g (lOramol) ^jfjQX., MUtM 

Whfzo =F*ft*it#JU 8*£200mi©$?x^;i,:r-^;i,i*fci8TU &MB:£-fr 

feo afetfcffiSa&UTfcGBESfcARU mPEG©Succinimidylcarbonate£8.6g (JR* ' 
86.0%) ntzo 

< 1 H-NMR^'^ (CDCl 3 ,300MHz) > 

6 (ppm) : 3.67(s, 4nH), 3.38(s, 3H), 2.84(s, 4H) 

(Ornitine) 337.2mg 7 -T rX^M) &75mmo]/L 

(pH7.8) 10nllC?gJWU ^tli LfcmPEG©Succinimidylcarbonate 

$©pH£7.8i,:$£& U SiSf- Sftfttt Ufco lmol/lCD«K-CpH3tzSISI UfcgL 

l/>t^bt^x5 L ;i/x-7 1 ;i/cpT*tt^:$^fec, fife?*J&£MU mPEG#l 
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jg/BU ^^H^UfcmPEG©Succinimidylcarbonate760.2mg^jDX.^ £ £ fCTEA 

m m lme $*£ l o mm z >}>m.v>^t * * u > t u^x * 

C»TU £$L£fifitt£&£«L1.21g£f#fc (lK^79.6%) 0 60ml©DEAE 
Sepharose FF# 7 A (Amersham- Pharmacia Biotechtt) T MS* Lx @ GtJ^J^iemg 
IfrfiUfc (1R$34.4%) o 
<^;i/^5lHPLC##r> 

tsk gel g-2000Sw xl * ^ A£fl§iv HJt&0"Jii:ITOK: bT##f bfco 

&&B^ : 12.4# 

< 1 H-NMR^W (CDCl 3 ,300MHz) > 

(5 (ppm) : 5.21(br, 1H), 5.57(br, 1H), 4.1 -4.4(brm, 4H), 3.64(s, 8nH), 3.38(s, 6H), 
1.5-2.0(m, 6H) 

%mmu 5kDa2#^#ll£^#y:ii^l/ >?'i; 3-)l-*)l-3->mmfa<D€>f& 
: 50RN(2RaA) 

: 

H 9 

CH3(OCH 2 CH 2 )n-CH 2 -NH-C— C-OH 

CH 3 (OCH 2 CH 2 ) n -CH 2 -Nr^ 

(Ornitine) II^H 24mg (O.Hmmol) {til ="( y-7s ZW:) J 
-Jt/lOmltFJ^iU PEG-TVl/xt h* (Shearwater Polymers, Inc.M s W^r^lt 
5,000) 1.5g (0.3mmol) £ JflX. T t fco Vf ^A->7;^Dt MJ h* 
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(Sodium Cyanoborohydride) 89.5mg ( 1.4mmol) £7JP;t N iSf-ltl^lfeo 
£ V 5= 4 £ A *S7 J # P b Y l ) K (Sodium Cyanoborohydride) 44.8mg 
(0.7mmol) £ii/JPU t»#b7co ^©flL ?ig®7K£7JP;L v MET/^7-j^ 

MET&&£Bfc*U 1.25gCD3|S£$tj£f#£ (W83.0%) o 

SP-Sepharose FF# 7 A (I20ml s Amersham-Pharmacia Biotech!?) 
T»«U ; ito8&165mg£Btf§U.fc (JR*13.3%) . 

<y;^i!HPLC##f> 

TSK gel G-2000SW XL * 7 A&flH\ HJI§#!]1 £ IrU§ (3 ItMl/fco 
ftftftRS : 12.4# 

< 1 H-NMR^|ff (CDCl 3> 300MHz) > 

<5 (ppm) : 1.6-2.1 (m, 4H) , 3.0-3.3 (m, 6H) , 3.38(s, 6H), 3.64(s, 8nH), 4.68(br, 1H), 
4.72(br, 1H) 

nwji5 5kDa2#ii#ii&i!#ux?-i/>^'j j yu v*>mm 

B&-^ : 5DPA(2UA) 
^Ja : 

o 

CH 3 (OCH 2 CH2)n-OCONH-CH 2 CH— C-OH 

/ 

CH 3 (OCH 2 CH 2 ) n -0-CONH 

10g(2mmol)©mPEG (¥^^^S5,000 N B*Y*fl§ («0 SK) $M^1/>C 
IIU DSC2.56g (lOmmol) * £ 7JDMAP 1.22g (lOmmol) &7jPX. x MT'jJM* 

LTMJEESSAfcU mPEG©Succinimidyl carbonated 8.6g (tR^86.0%) fffco 

U/D t'^J" >^JMi&(2,3-Diaminopropionic acid hydrochloride 
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281.1mg (2mmol) (± # 7 4 =r X 0 10 £75mmol/L!9 AjWt&WW. (pH7.8) 10ml 

IzfeMLs lmol/lTkM^ h U ^A7jc^rttpH8.5(caliSL, 9clzmmvtzmPEG 

CDSuccinimidylcarbonate 1.0g£'i> U1* OjJDX.T L £: o lmol/UjC^b^ - h U *>A 

****ia^ft* j e)*?s*pH8.5t:«ij$u ifif-is»»ufc. lmoi/ugKT* 

^l7>?^Lfe2,3^7 5;rD ^^>^^730.0mgt#fc(lR^73.0%)oCin^, 
i&itJ-?- U >t^$?U 5fctaBS! bfcmPEGC7)Succinimidy]carbonate730.0mg^JPX. s 
$6fcTEA20.4Atl*jDitT7';i/^>»«»fN SHIT- S^«#Ufco 
SU^L METs *&fc|Sfc*U 38iaE*1.18-g*»fc (JR*80.8%) „ 60ml© DEAE 
Sepharose FF(Amershara-Pharmacia Biotechtt)7j;|®M Us g #J#j£507mg (lR^ 
42.9%) BtfiUfco 

■<y;i/»aHPLc^*f> 

TSKgelG-2000SW XL *^ A^ffl^. £ |5j$* t UtMUfc. 

ft&ftliS : 12.1# 

< 1 H-NMR^tf (CDC1 3 , 300MHz) > 

6 (ppm) : 6.00 (br, 1H) , 5.70 (br, 1H) , 4.1~4.4 (brm, 4H) , 3.64 (s, 8nH) , 3.38' 
(s, 6H) 

i»ji6 5kDa3^ii^ra^'j^^u>^ i ;zj-;i/ - h v *s>mmfe(D-&f& 

B&-^ : 5TRC(3UA) 

mm: 

CH 3 (OCH 2 CH 2 ) n -NHCO-OCH 2 
CH 3 (OCH 2 CH 2 ) n — NHCO-OCH 2 -C-NHCH 2 COOH 
CH 3 (OCH 2 CH 2 ) n -NHCO-OCH 2 

0.5mg(2.8/Zmol) ® h U i/>(Tricine) (N-[Tris( hydroxymethyl) methyljglycine, 
■f-fl^j x^^tt) i:50mg (l.O^mol) ©mPEG-NCO (Shearwater polymers, Inc. 
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KL ¥^^ft5,ooo N : CH 3 (OCH 2 CH 2 )„-N=C=0) * z;i/zf >m^T0.5mi© • 
DMFfc|gfl¥U 1.4// 1 (l.O//mol) ©TEA£ #0 $ & (C'J;g©^<b^^SDX.s g 
WCtiLW L o & £> ts 25mg©mPEG-NCO:}3 «t VI// 1©TEA£ igAD L t L o 
.0.1mol/l4gK*50mlJP^.fc^, 50ml©^ D D *;UAT'M Lfco ^n*M| 

(JR^20%) o DEAE Sepharose F.F. (Amersham-Pharmacia Biotech}!) #7 

Attsu @^jtj^6.o mg mt#ufc wm.o%) o 

<y;u^jiHPLC^|/f> 

TSKgelG2000SW X L* "7 A (7.8X300mm) (JgV — ) HJfB^Jl £ IsMiJC 
ftSrftW : 11.5# 

< 1 H-NMR^|lf (CDC) 3 ,300MHz) > 

(5 (ppm) : 3.38 (s,9H) N 3.64 (s, 12nH) N 4.10 (s, 6H) N 5.43 (br,3H) 

nmmn 5kDa3^:il^ra*•';^5 : -^>^U3-;^-^>^^ , ;^ u b-)im 

Pfc-f : 5PET(3UA) • 

mm. 

H 9 9 H 

CH 3 (OCH 2 CH2) n -CH 2 N-C-0— v >— 0-C-N-CH2'(CH 2 CH 2 0) n CH3 

CH 3 (OCH 2 CH 2 ) n -CH 2 -N-C-0-^-0-C-N'^\/ V C oOH 

6 6 H 

^O^XU^'J h— ;b (pentaerythritol) 136mg, DMAP 122mg£ T ;Hf >M^4 1 
DMF5ml£igli?U CD1778mg£jjn;t. -g£«#Ufco mPEG-NH 2 
5,000, B*ttl&(tt)tt&U *Jg : CH 3 (OCH 2 CH 2 ) n -CH 2 -NH2) 5.0g£DMF lOmltC^ 
•fPU HuJ5£UfcSJ!BS^tll.25ml*Jn^s t fee O.lmol/LiJ 5 Mi 

(pHIO) lOOmKC 7 -7 ^ J W®L ( 7 -aminobutylic acid) 2.6g£?g$P LtzfeWLZfrft 
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ATJfrfiJU 8&*4.2gft& (84.6%) o gs*i3.8g£l000mlcDDEAESepharose 
(AmershanvPharmacia Biotectfi) TtiU ift«5&254mg$§fc (JR*6.7%) «, 
<y;i>«iflHPLC#*r> 

TSKgelG2000SW X L*7ASfflVNx HJfcfll 1 fcBtll<D*fFT?«l£U;fco 
ftftl$R9 : 11.4# 

< 1 H-NMR^*f (CDC1 3 , 300MHz) > 

S (ppm) : 5.44 (brt, J=5.0Hz, 3H) , 5.25 (br, 1H) , 4.09 (brs, 8H) , 3.65 (s, 12nH) , 
3.29 (s,9H) ,3.26 (m, 8H) ,2.37 (t, J=6.8Hz, 2H) ,1.80 (brm, 2H) ,1.77 (m,6H) 

HJS0818 5kDa3^il^^^U^f-b>^U3-;i/-^>^^'J^ y h— 
: 5PET(3UM) 



^>#x'J*U h— ;H36mg N DMAP122mg^DMF5m]t^^ U CDI 778mg£ 
iPX.T7';i/lf>^4 1 T— g*»J*Lfco mPEG-NH 2 S5,000 N B» 

Ji(tt)ttMs : CH 3 (OCH 2 CH 2 )„-CH 2 -NH 2 ) 1.0g$DMF2mlfciiL, lu^Lfe 

SaS975mg*4§fc (451^97.5%) 0 3. CD^^^rlOOmlCDSP Sepharose "7 A 

(Amersham-Pharmaeia Biotechft) T*M Us 6t&*110mg£f#fc (JR*11.3%) 0 
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0-C-N-CH 2 (CH 2 CH 2 0) n CH 3 



CHa^CHaCHaJn-CHa-N-C-O 
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h**>#;i/#-;i/vw * h*2.3mg^ipx., £ t» to'CT-io^jf # ufco 7K^*p 
x^St i5^PII#t, ^ d d A T-fiitB I o ^ d d Al ^^Elits 
; >*x^;ux-^;i,ic:?ffiTU fieWSiOTU gi»35nig£f#fc (JR* 

35%) „ 

<y;i/tt«HPLC^«f> 
TSKgelG2000SWxL* 7 A£ffllV «0O 1 i: HtH©|fefp-C«|S bfco 

< 1 H-NMR^;#f (CDCI3, 300MHz) > 

6 (ppm) : 6.73 (s,2H) ,5.33 (br, 3H) , 4.08 (brs, 8H) , 3.64 (s, 12nH) ,3.36 
(s,9H) ,3.25 (m, 6H) ,3,11 (m,2H) ,1.77 (m,8H) 

BS-t : 5PET(3UU) 
1$i£ : 



h 9 9 H 



CH3(OCH2CH2) n -CH 2 N-C-0-\ y^-O-C-N-CHa (CH 2 CH 2 0) n CH 3 



H 

CH 3 (OCH2CH2) n -CH 2 -N-C-0 

6 




-C-O-N 



^>^xiJX'J h— ;H36mg, DMAP 122mg£DMF 5mllC U CDI 681mg£ 
inx.T> -T)lo>nW-(:mnLtz 0 mPEG-NH 2 (¥&)#^85,000, B#?ftJJg(**) 
aiH) 1.0g&DMF2mlfcjgjWU l5&LfcSjfcM^$!286#l£;(H]iU MTSJfcU 
feo fiM^yx^l/x-x^fcaiTU eetb«*Ie|iRLr«EI£*U sis 
£lgf#fc (1R^100%) o l|feV>T8s££TSKgelODS-120T*7 A (30mm X 250mm, 
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3KV-) £ffl^T**»U e£*&*£l65mg|#fc («16.5%) „ 

&fcx C©fifeJ|&*80mg*S<b^f-U>tSfi?U x DSC4.1mg N DMAP 2.1mg 

4#UfcaS«fe«*i*El£*U i»»*63mg»fc (J»78.8%) „ 
<y;i/»ifiHPLC##f> 

TSKgelG2000SWxL* "5 A H»J 1 t EHU©*^*^ Ufco 

{£813113 : 10.7# 

< 1 H-NMR^-*f (CDCl 3 ,300MHz) > 

5 (ppm) : 5.49 (br,3H) ,4.11 (brs,8H) ,3.64 (s, 12nH) ,3.38 (s,9H) ,3.25 
(m, 6H) ,2.87 (s,4H) ,1.78 (m, 8H) 

: 5PET(3URa) 

H 9 9 H 

CH 3 (OCH 2 CH2)n-CH 2 N-C-0— yv— 0-C-N-CH 2 (CH 2 CH 2 0) n CH3 

CH 3 (OCH 2 CH 2 ) n -CH 2 -N-C-0^^-0-C-N'^ / V' 0 

6 6 H 

^>^IIJ7U h— ;H36mg s DMAP 122mg£DMF 5ml t}gPU CDI 681mg£ 
Ja*'T7;i/=f>*«E4 I -C*ffUfco mPEG-NH 2 (¥£l#^5,00(k BMfl§(lfc) 

950mgf#fc (1R^95%) „ ^l^T^^$TSKgelODS-120T^7 7 A (30mmX250mnK 
ClCDefe!&*300mg£M^3 : -U>tv3J$U DSC 15.4mg, DMAP 7.3mg 
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f;i/7Jl/ft K^-X^I/T'-fe*— (4-aminobutylaldehydediethylaeta) 3.5//l$:Jn 
«E$£«U 8S£250rog*#fc (itX* 83.3%) , 

40.0%) o 

<y;i/aSHPLC##f> 

TSKgelG2000SW X L* 7A4IBt\ HJStf'Jl i: HtlOlfett'TfSI^ U » 
: 10.6# 

HWJ21 3~4# 'Jxfl/>7'J^ ->l/ -*gg§gfr©£ji£ 

B§-5f : 5SUG(3UA) N 5SUG(4UA) 

mm. : 



(S4»n ft£$>5SUG(3UA)tC:fc^-tfci:R\ R\ R\ R 4 ©5t>3o# 
CH 3 (OCH 2 CH 2 )„-NH-CO-T- & tK 5£ t> © 1 * S o <b£#J5SUG(4UA) 

££^Tfc}:R\ R\ R\ R 4 <D±X #CH 3 (OCH 2 CH 2 ) n -NH-CO-T*& £ ) 

5.18g(7)a-D-^;UD— ^^.>^T-b^— h£DMF80mlfcigJRU 2.37 g© b K 



&s mtiLZW,S.mMLTs fl-D-^3i;7y-7-2, 3,4,6-x h77tr- h (a 
-D-Glucopyranose-2, 3, 4, 6 -tetraacetate) £4.0gf#fc (lK*87%) o 




R'-O 



CH 3 (OCH 2 CH2) n CH 2 -NH-CO- £tz\& H 
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< 1 H-NMR^W (CDCI 3 ,300 MHz)> 

(ppm): 2.02 (s, 3H), 2.03 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 4.14 (m, 1H), 4.27 (m,.2H), 
4.91 (m, 1H), 5.09 (t, 1H, J=9.7Hz), 5 .47 (d, 1H, J=3.7 Hz), 5.55 (t, 1H, J=9.8 Hz) 

850 mg©±gB'fc£#l££fli* * U >15 mllzmM Ls 0 o CCT4.8 mlOhU^DD 
TM h - h U;K 365 ml(7JDBU (l,8-diazabicyclo[5.4.0]undec-7-ene)^^Jp Ufco ?& 

m £ ME T m» u fe */ u * y )i ti =7 a t mtk b > a -d- £Ou n e 7 y - * -2, 3, 

4,6-^ H-^-fe^- M-(2,2,2-h 'J^DPX^W '^-h) (a 
-D-glucopyranose-2, 3, 4, 6-tetraacetate-l-(2, 2, 2-Trichloroethanimidate)) §635 mgf# 

(iR*53%) 
< 'H-NMR^f/f (CDC1 3 , 300 MHz) > 

(ppm): 2.02 (s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 2.08 (s, 3H), 4.13 (m, 1H), 4.21 (m, 1H), 
4.28 (m, 1H), 5.13 (m, 1H), 5.19 (t, 1H, J=9.8 Hz), 5.57 (t, 1H , J=9.9 Hz), 6.56 (d, 1H, 
J=3.7 Hz), 8.71 (s, 1H) 

693 mg(D±mfc-&V>) tl09vUZ>7*)3-)m*1-)\'*mh*?U> iZ ®ffi U 

1 METIibfe^ >>'J7J^i/*7ATilU [(2,3,4,6-^ h 7-0-7 Hr^ Jl- 

/?-D-^;i/3 t 7 ; iy;U)^^r->]K^^ (2, 3, 4, 6-tetra-0-acetyl-£ 

-D-glucopyranosyl) oxy] acetic acid methyl ester?: 162 mgf#fc (lR$27%) 0 
< ^-NMR^-l/f (CDC] 3 , 300 MHz)> 

(ppm): 2.01 (s, 3H), 2.03 (s, 3H), 2.09 (s, 3H), 2.10 (s, 3H), 3.70 (m, 1H), 3.75 (s, 3H), 
4.14 (m, 1H), 4.26 (m, 1H), 4.29 (s, 2H), 4.67 (d, 1H, J=7.8 Hz), 5.05 (m, 1H), 5.09 (t, 
1H, J=10.8 Hz), 5,25 (t, 1H, J=9.5 Hz) 

162mg0±I34b-&fl£*#y--;i/l mlfcl^JPU 7 ? >A'-U^ h£M#DUfco 
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' sj« % -fe 7 w h -c aa u x a?« * »e t »as b t [( /? -d- s^i/)* * 

^/jf^^^ 5=-;px^ x-'l/f ( /? -D-glucopyranosyl) oxy] acetic acid methyl ester$:80mg 

(1R*82%) o 
< 1 H-NMR^-W (D 2 O,300MHz)> 

(ppm): 3.39 (s, 2H), 3.40 (m, 2H), 3.69 (m, 1H), 3.75 (s, 3H), 3.86 (m, 1H), 4.06 (m, 
1H), 4.26 (m, 1H) 4.44 (m, 1H) 

2 mg©±gB<b'&tj£DMF lOO^Ifc^JB U7//1© > U xf^7 5. >x 'J>M©CuCl 
£»bfco 240mg©mPEG-NCO£»]U jt#bfco £$>X?-;i,x— yJU 

tiTu ^b^a^tfcj^^miRbx Miifeo i§?»tbfe6fe@^2oomg 

*lmol/L^K*»J'^AzlCj§«[t:^»bx ^i@LT-4NfSffii$bfco SJtS*fc^DD 
*;UA:fc«fcW.lmol/lJg$£«U * p n*;i,AJf fcjftm U fttekBKBhM* U 
^AtSi^tfe^ «flES£AiU fife S&195 mg£f#feo20ml©DEAESepharose 
F.F.^^A (Araersham-Pharmacia Biotech*!) t: MM U TIB ^-f "fb-o^^fffc 0 

flj-&«j5SUG(3UA)0lRgt±6mg (»5.0%) t) ^^ajiHPLC^ 
ttl0,8^-efeofc o 'fb"&t)5SUG(4UA)©lRMttl2mg (JR*7.6%) TifeD^aa 
HPLCT* ©(S^BtRS Kl0.4#-e $> o fc 0 3&*^;uaaHPLCttTSKgelG2000SW X L* 
5A£fflW «^Jlil|5]1i©^^T*ilJ^bfco 
< l H-NMR^-1?f (CDC1 3 , 300MHz) > 

6 (ppm) : 3.38 (s, 9H£ &&12H), 3.64 (t, 12nH£ J£l6nH), 4.1-5.6 (m, 7H) 

H5S^J22 lOkDafiglS^ >J xf- 1/ Z3—)im^fo<D'&f& 
: 10SCM 

CH 3 (OCH 2 CH2) n OCH2COOH 
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S.ZalipskyilG.BaranyCD^S [S? 3 ?—)-))/ *7 *7 9 7- 4 7 T> Y 

Zl yji^-yjl # U V — X (Journal of Bioactive and compatible polymery) 5^ s 227 
M (1990^) ] {I^ttWTO^tljIlfco 

mPEG[^e J ^h^ > >*' l Jxf^>^ l J3 -;i/ N ¥£)#^m 10,000, 0 #«ijj£(#0 

*±M N SUNBRIGHT VFM-3010M] 10g^^ h ;l/X >50mlt?gP U tert-^h*^ 
£ 'J £ A 1.12g£ id ;L^gU «Jfi)©g^30ml^i^*Lfeo ^IT^*, 50°C 

£ 500ml© ^x^;i/:n-^;i,«TU « b DM U MET 

fci&flfU Sfit 1 0#P^jf#b7co lmol/U^^160ml*inx.s ^ P D A500ml 
T-ffltBL7io ^ D D*;i/Af^«Mt h 'J >7At-%j|L, lOml^T'MflEM 
bfc^L 300ml©^^^;i/x-^;i/cp(c^TL, ^LtM^miltlfi 
4b&%»Z£i&m*t bT7.5gf#fc (JR^75%) o 
< 1 H-NMR^*ff (CDCI3, 300MHz) > 
tf(ppm): 3.64(s, 4nH), 3.38(s, 3H), 4.15(s, 2H) 

BS-t : 5CHTO(2UU)-rhIFN-/? 

IS-fb^- h U £A£^tr20mmol/Lt) A,i?lifffi*& ( P H7.5) T*HS»Lfcl.3mg/inl©# 
#^l-CW?)tlS5fefifprhIFN-y5l.2mlt, 2S160!ln?*» Lfc-fb-^lSmg (MSS 
l^;USfc i920^E;i/) £iiniU — gaWC-eSjS&ffofco &jM£Sephacryl 
S300*^A24ml ( Amersham-Pharmacia BiotechftSO £ffl^T bfco $|£ 

»fcttxf-l/ >^iJ.3-;i/43AU f 0.1mol/Ufi<b^ h U A £^t?20mmol/L>) KM 
««**ffifflbfco gft«-atf!i#14.5ml£[n|lKU *14.5rol£;(jn*.T.#ffiU 
CM-SepharoseF. F.#7A1.5m] (Amasham- Pharmacia BiotechttM) "CMS^bfco ^ 

;i/S3iT-t#^tifciii^^[5i*7A(cMJgb, 3mi©H«arttTiSfei*Lfc8U imoi/L 

U ->A^^tr|5lllirMT^tBb, ^libfco 0.24mg/ml©l[$tl£^trli 
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#1.4ml£[ellKbfc (iRsfs21.5%) 0 

2-t ;i/ ft 7* > x. ? ; TT-SDS-PAGE^ff W l-5^JJg^flk©y? > K £ 

L/ at o 

: PAGEL SPG 520L (7 I — ^tfK) 
Ifefe : FAST STAIN™ 

#^§^ — : Low Molecular Weight Standard y h*#M) 

<^;i/««HPLC#*r> 

: lSOmmol/U^'fb^- h U £ A. 20mmol/L^^^- h <J k%mWi ( pH4.5) 
jftfi: : 0.5ml/# 
Ifctii : UV280nm 

^•H* 7 A : TSKgel G-4000SW XL (7.8 X 300mm X 2*^) StSD 
ft&ftRB : 40.3# (1~4#^*S£#) 

Sfe-f : 5CHTC(2AA)-rhIFN-/? 

fzMM2(Dlt-&y>)100mg (O.Olmmol) 1.0ml©i£<(b^ ^ U >(3^g? Us 
NHS5.7mg (O.OSmmol) N DCC10.3mg (0.05mmol) TVl/lf >M^t (£0"CT? 

2^65.0%) o 

ttfc* h U e7A£^tf20mmol/L!^MM (pH7.5) T-B3K Ufc##0>JlT'^ 
£tl£*^#|irhIFN-/?^-£l.28mJ (l.067mg/ml) ^ x ±I3NHSx^x;b^l7mg (M 
.ej|lt;btl» tT25 ; E;i/) iQX, 4°CT— M^SiSbfeo KJfo»£Sephacryl 
S300*7A24ml ( Amersham- Pharmacia BiotecftllO ^ffl^t^l/JIIlfeo $M£ 
iClii5 L U>^ l J &U0.1mo\flMiti- h U £A£^&20mmol/L?) A,^ 
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«ff**ffifflUfc« @l»£^trIi#24nil*|IlifcU 7j<24ml£j!jQ;iT«U 
CM-Sepharose F. F.# "7 A 1.5ml ( Amasham- Pharmacia Biotech# SO X'MMbtzo V 
;i/^iiT*^^tlfelJ^^[Bl*^ AtStigU 3ml©|BlM»^T^^bfc^. lmol/L 
ttflS^- h U e7A*^tf|5li^»MT*^mt> #IiLfco 0.49mg/mK7)gl»£^triI 
#1.5ml£[s]i&Lfc (1R^44.5%) 0 

|l$«3h|5]$©73&-t:SDS-PAGE£fTV\ 1 ~ 4# K£g£S£L 

<y;u^?iHPLC##r> 

TSKgelG-4000SW X L#^A£ 2*flH\ ^f«23 h|Bj«©^-e^#f bfco 
ffi&B^ : 43.9# (lAttGit) 
41.0# (2ft?1&<&m 

mMM25 5kDa 2#g(#ra 'J x^- 1/ > ^ »j 3 -^WIWl&X.^ t h -f — 

BS^ : 5CHTO(2EA)-rhIFN-/? 

miMM3(DfceiV>)20mg*i&<b*?-\/>lzmML, T)\s3>%m.$>. NHS1.15mg 
*5^t>*DCC2.06mg^7jPX., *^T30#lig, ffi.^Xm&X^mmm.n Ufco ^^t) 

T»^J3©lb-^tJ©NHSx^^;i/$14.5mg^fc (lK^72.5%) 0 

Y U £A£^tf20mmol/LD A,Mffi?# (pH7.5) T"M t fc##$JlT*f§ 
?>tl^^fPrhIFN-^^r*0.78ml (0.937mg/ml) ±fBNHSxX7 i ;i/£9.1mg (g 
SM'l^Hlft bT25^;i/) 4°CT*-&£SJi&Lfco ftiC, £j?&T&£Sephacryl 

S300#7A24ml (Amersham-Pharmacia BiotecfcM) UT^M Ltzo &flg 
M^fix^U> y U 3-;l/i5 £ tt>*0.1mol/lJI'fb^ h U A£^tf20mmol/Lt)7u^ 
|gSjM£ffifflUfco @Wt!£^tfH#8.5ml£[p]lfcU 7k8.5ml$:JPX.T#^bs 
CM-Sepharose F. F.# 7 A 1.5ml ( Amasham-Pharmacia BiotechftHO T"MS?Lfco -7* 
;i/^iiT'#£*l£Ii#£|5]£7Afc:MU 3ml©|5l$lffiM-r*^#bfc^s lmol/L 
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i&<bi- v v ^^^tsmmmm^mniL, o.o67m g /mi©gi»£^tf 

1 #0.5 ml £ ML*: (l$4.5%) 0 

<*^r7]cil)> 

ll;HSm3hTO©£&TSDS-PAGE£fi : V\ l-3^?*S^O^> KfcflfcRL 

<^;i/^!5iHPLC^tlf> 

TSKgel G-4000SW XL * 5 A2#£ffl V\ -21160923 |RH§©^FT*##r Lfco 
«&B^ : 35.9# (l~3#^*£l§r#) 

HJH0IJ26 5kDa2«^KM^U^^l/>^'J 3-;UfifP^^X.^b h f > # - 

I 

B&-5§ : 5CHTM(2EA)-rhIFN-/? 

^MJ4CD<b-&tl487ra g (48.7/zmol) ^fl/VtMU T)Vuy%^ 
NHS16.8mg (l46.0//mol) * £7J<DCC 30.1mg (l45.9//mol) £flDX., *?£T30# 

ITLTW^tt. iWS*«ffiTS£«bTllJ6^J4© : fb-&«i©NHSi^7 t ;i/* 

260.0mgf#fc (l&^53.4%) „ 

% (pH7.8) -CSlMUfe#%^JlT'f#?>tlS*^lirhIFN-/??g^l.2inl (l.22mg/ral) 
JC±|BNHS^X^;U^14.6rag (£ frfjl^l/ttt 1^X20^1/) JP;U 4°C"tf— g« 
SJfobfco SJfeiS£^a»*7ASephadcx-G25 (NAP-100 

Amersham-Pharmacia BiotecftM) Otif U > ^ U 33 — ;i/£^tf20mmol/Lt> 
A^KMIKM (pH6.0) £!81fflK£&L&. ^;i>MT-#.£*lfcIi#£CMSepharose 
F, F.7J7 A 1.5ml (Am a sham- Pharmacia Biotech#) fcMU 3ml©|qUatBffl(Tfi* 
#Lfc&> 0.2~1.0mol/Ug^b± h V ">A^^tf|SIlfg»^T-^ffi U ^Ibft. 
0.194mg/ml©il»£^tfiIi#3.75ml£[n!JKLfc (lR*49.7%) o 

100 



3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 



PCT/JP02/06227 



<y;i/aiSHPLc^-*f> 

TSKgel G-4000SW XL *7 A2#£ffll\ %Mffl23 1 PMi £ ItMtfco 
«Kf«FBa : 42.9# (l^T-^^) 
40.2# (2#^IS-£tiO 

fl»j27 5kDa2*H^ra^Ux^l/>y';D-;H^M^X.St b-O*- 

7iD>-/S0iI 

BS-t : 50RN(2UA)-rhIFN-/J 

H»J13©{b^l00mg (I0//mol) ZMib* ? U >lmlf3?g8? U TJl3>% 
Ms NHS3.5mg (30/Zmol) £DCC6.2mg (30/imol) $inx.s tK^T30^P^, 

NHSx*^;i/£65nig?#fc (J&^65%) » 

D ^mm^Mbtz^m 1 T#k*l£rhIFN-/?$gi£l.2ml (l.Omg/ml) 'V 

js[/i&$i£CM-Sepharose FF^J 7 A 1.5ml ( Amersham- Pharmacia Biotechtt) THIS 
0j23fc|!ttfc!W«U 0.113mg/ml©il»£4.4mtf#;fc (JR*41.4%) 0 

<7;i>»«hplc##t> 

TSK gel G-4000SW XL * 7A2*^ffll\ HflgtflJ 23 £ |5]$£ © T #*T U fc « 
: 43.1# 
40.0# (2^^Hg^#:) 
38.5# (3^^|g^#) 

10.1. 
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B&-S§ : 50RN(2RaA)-rhIFN-/? 

H»Jl4CD^b-^t)100mg (10/Zmol) £lml©^fb^ U U NHS 5.7mg 

(SO/zmol) N DCC10.3mg (50,f/mol) £iD;U TVHf y^ + zk^TSO^, $£<^ 

(JR*58%) zntzo 

x^b ?-)bjS&mmo\/lJ&4bi- b U ^A*iS**^tr20mmol/L 

!3^iii»^T-^SfLfcrhIFN./3^1.2ml (1.2mg/ral) ±IB©NHS«5 i ;U 
£l4.6mg (SSRl^UCftU^O^l/) flD;^ fiJfcOfco KJfo*l££CM-Sepharose 
FF#^A1.5ml ( Amersham- Pharmacia Biotech*!) T*#tS£U 0.12mg/ml© g 
3.5mlf#fc («35.0%) „ 

0S;ffifl23fcP«©3&tSTSDS-PAGE*fTl^ 1~3#^£-£#©M > K*ffltSL 

» 

<7;U«»HPLC#;Br> 

TSKgel G-4000SW XL £ 7 A2££flH\ H»J23i: [51^©^-??^ L^o 
flUSUSE : 43.5# (lfl^lg^flO 
41.1# (2#^f£-£ft) 

H»J29 5kDa2*fI^^^ U^5 L l/>^'J 3-«IiiSt h ^ 

7iO>- j 5©|| 

B&-5§ : 5DPA(2UA)-rhIFN-£ 

HSSfJl5©<b-^tll00mg (lO^raol) §lml©^b^ ? U >&®ffi U 
^cf'NHS 57.5mg (SO^mol) £ XZFDCC 10.3mg (50^ mol) &JP*.0°C , T?30#|Mk 
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x^l/>^'j =l-;i/^ctt>*lmol/L^'fb^ h U t> A7k}gr££^tf20mmol/L 
^)^Mijr•ST•liffiiLfcrhIFN-/?^1.2m] (l.lmg/ml) ^ N ±§3®NHS:n* x>M/ 
£l3.2mg (^eKl^^tM LT20^E;i/) SiiSLfco £jft*j££CM-Sepharose 

FF*^A1.5ml ( Amersham- Pharmacia Biotech^) tiHb, 0.12mg/ml© g 

3.5mlf§7c (J&*31.8%) o 

<mm%m> 

mMM23tmm(O^^SDS-PAGE^m\ l~3#^Sl^*;cDM> refills L 

fco 

<^;i/J&t$iHPLC##f> 

TSKgel G-4000SW XL * 7 A £2;£fflVX 11^23 1 |5j1t®|M^#*/r Ufco 
&ftft® : 43.0# (lfl^l^fc) 
48.2# {Ift^m&fo) 

nmmw 6kDa2*ti^te^^u^^u>^';=i-;u»m^^t hi->*- 

7:cO>-/?0||gg 

: PEG 2 Mal-rhIFN-/? 

m-fb^-hU^As g?f|§ s V>~ b— ;i,£^tf20mmol/L^MMT^iiLfc 
2.44mg/mlC7>hIFN-/?^M0.62ml£, HJS^J^Ttffe^b-^tl (TO#^M12,000 
) 2.7mg (m&Ml^^&tz D3^;U) £JPX. N Sjfobfco tf^ Sjfcr&0.38ml£ 
Sephacryl S-300£ ^ A ( ft ^ A It "f X20mk Amershiam-Pharmacia BiotechftiO T 
^^SIIIL, 0.17mg/ml©g^^^^tfli^l.5ml^|p]ljJlLfc (lR^16.9%) o 

mmm23 t m m © is m -t* sds-page & ft v \ 1 ^ -t^#; £ is u & 0 

TSKgel G-4000SW X l*7 A2#£ffil\ H»j23i:ll^(3 UTi!l£l/7Co 
«&I$Pb1 : 44.4# 
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: 20Mal-rhIFN-/? 

iHLih t h >j ")a, mm, v>- h -)is*%ts20mmo\/L*) /vmmffimx-mmLtz 

1.72mg/m]©rhIFN-/?^r^0.42mlC s mPEG-maleimide(^±9^^g20,000 N Shearwater 
Polymers, Inc.iO 2.1mg (legWl/ifefe t) 3^)1/) £i!j[JX.s SjftLfco S 
jSM0.38ml£ s Sephacryl S-400* 5 A (A^Atf^f X20mK Amersham- Pharmacia 
Biotech#®0 t-^jl/WMU 0.10mg/mlOg^^)^^tfli^l.5ml^[plJRUfc 

^WJ23i:|5l^©^-^:SDS-PAGE$^fv^^ i^^^#:©m-> Y*mm>Ltzo 

<y;HllHPLC^*f> 

TSKgel G-4000SW XL * 5 A2#£Ml\ mM0U3t mW. £##f bfco 
&f#M : 40.0# 

«#J32 5kDaittlM^';x^l/>^»JZJ-;i/^f|ia^^^t K^-7i 
B&-*f : 5Mal-rhIFN-/? 

1.7mg/ml©rhIFN-/?^y^0.42ml(3 N mPEG-maleimide (^-i5|£r^Pg5,000 N Shearwater 
Polymers, IncM) 0.55mg 6 Jtl^l/fc D ZMz., ^JfoUfco &fC, 

JxJ&T$0.38ml£ Sephacryl S-200* 7A (^J7Ait'f X20mU Amersham-Pharmacia 
Biotech#iO T:>f)imMMmL, £&fc&£V&fcfo(DrhlVN-/3 Zm^tzB&im 
#4.5ml£[p]lKbfco CM-Sepharose FFft 7 A ( * 7 A Xlmk 

Amersham-Pharmacia BiotechM) T'^tMLs 0.082mg/ml© @ fttj^-at? iS#lml 
£[31&L£ (Mll.3%) o 
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<y;i/jSaHPLC^«f> 

TSKgel G-4000SW XL *7 A2#&flH\ MMWttlt fflU fc LT$i]£Lfco 
fil^l: 46.2# 

5kDa 3#Si#ii&^ -;W£#f#l&x. S t ' h -Y > * - 

|B§-5§ : 5TRC(3UA)-rhIFN-/? 

HJS0iJl6Ofb-^tl5mg (0.33/zmol) t Jfe-fb^ 5^ U >^iiSS{ L fcl.5mg/ml©NHS 
?&Y$50/Zl (0.66^mol) N l^mg/mlCDDCCvgMlOO^] (0.66/Zmol) ^folX^ TVHf 

fci*J8£«ET&*LTNHSx;a7 i ;i,£3.5ing (iR^70%) *§fc 0 

l-e&&ft£*IFN-/?ig«15<Ull (0.9rag/ml) ±fB<DNHS 

x^x;i/^33.4mg (seHi z e;K3^ruT34^;i/) ip^. N 4°c-e— iotitm 

JiSLfco 5)1311 # ^ A Sephadex G-25 ( Amersham-Pharmacia Biotech|±) 

T'Xf U >^U=3-;i/^^tf20mmol/LD^^SrM ( P H6.0) tSII^iil^ 
CMSepharose AO.Sml ( Amershara-Pharmacia Biotechftl) "CfSlMLs 

0.091mg/ml©@#J%£0.40mtf#fc (lR^27.0%) o 

<sm*l&> 

fee 

<y;i/araHPLc^#f> 

TSKgelG4000SW XL * 7A2$^ffll\ &SS0O23 TO fc L o 
«#I$II8 : 42.0# 

44.1# (2#^*£l§r#) 

HJS0I34 5kDa3^^^^Ux5 L l/>^U 3-;i/TOIi^X.^t M 
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B|-^ : 5SKA(3UA)-rhlFN-/5 

HM7©-fb^t)5SKA(3UA)16mg(l.lAmoO £l00//K7)J|rtb^ U > Us 
272^g©DCCi:152/Zg©NHS^jDXs ^TUSHs Sfi-eififH»»Ufco v>x 

x;i/£l4.5mg#7c (»91%) „ 

x^l/V^U ■3—)\,&&VVB l ih1- h U £A£^tf20mmol/L»3 A/Rttirtt 
T'lIlfctt^J lT-*#£*l3rhIFN-/?}gr#100/zl (l.2mg/ml) ^ ±fBT-f#£>ft 
fcNHSxX7 L ;i/£8,6mg (MfiKl^E ;WC*f UTIOO^U) 4 8 CT"— 
1/tSJlSlfco ^.^Wl^.^ )\^Mtl 7 ASephadexG-25 ( Amersham-Pharmacia 
Biotechft) ^x^ b > ^ U 3 -^£^tf20mmol/Lt) A,M®*& (pH6.0) 
$£$IU CM Sepharose v A0.6ml (Amersham-Pharmacia BiotecHfct) tii 

Us 47,Ug/ml©glft«80,utf#fc (JR*3.3%) • 

<m$mm> 

<y;i/^?iHPLC> 

TSKgelG4000SW XL * ^ A*2#fflV\ HJ(60!|23i: |e!iS®^FT*##r Ufco 
&&B3li3 : 41.7# (lAtt&it) 

mMM35 5kDa 3*»|^lftS'J«Ux^l/>^U3-;Hjtftij(i«|jLSt h ^ 

: 5PET(3UU)-rhIFN-/? 
x^l/>^U 3-;i/iJit>'^b^- h 'J £A£#tr20mmol/L*) A,$Mffi*|£ 
(pH7.8)T-HMUfc##^JlT*f#e)tl5rhIFN-/?^m5ml(1.2mg/miy\s HH^Jl9T- 
f»£ftfc{b£%5PET(3UU)£4.5rag(§cB5t 1 ^Wlft UT lO^E ;i/)SPX.s 4°CT*- 
JE^Jxifo U/Co S/i&^0.5ml$:Sephadex G-25^7 v A (Amersham-Pharmacia Biotech 
tt) Tx^l/>^Uu-;i/%^$r20mmo]/LD^M» (pH6) fc«ffi«£&L 

106 



3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 



PCT/JP02/06227 



tzo Zltl^CM-SepharoseF.F.* =7 A0.8ml (Amersham- Pharmacia Biotech*!) tr^M 
U 0.67mg/rnl©@l^tJ^#tr?t^0.36ml^f#fc (iR^40%) 0 

Wil/t/hx^y-Jl/SSTx »#j23hM©#£T'SDS-PAGE£m^ 1 

<^*;i/iiiiHPLC^jf > 

TSKgelG4000SW XL * ^ A2#£fflV^ »0>j23t|5Ui£ LT##f Lfco 
38.2# (2#^*££tt) 

: 5PET(3UA)-rhIFN-/? 
^M#"Jl7©'fb-^t)5PET(3UA)254mg(0.02mmol)^. 2.0m\<Di&it* 9; 1/ > tigfl? 
U> NHS 5.9mg(0.05mmolX DCC 10.5mg(0.05mmol)£ iD X., ^;i/Zf >M^cpO°CT'l 

&J8 £»EE9&« U T H WJl7©<b-^t)©NHS X Xr;^ 132.8mgf#fc (lR^52.3%)o 

x?- 1/ > 'J 3 £ &Xft&fc f- V V t> A ££tf20mmol/Lt> A,®$«$ 
(pH7.8)T-iiMLfe##^«lT#^>tl^rhIFN-y5^^1.0rn](1.16mg/rriiy\. HM^J17 
©<b-^t)©NHSJi^^;i/^13mg(MFiM 1 ^frtZft LX15^)l)Mx.s 4°CT--M 
^IxjfoLfco H/iSr^^Sephadex G-25^-7 A ( Amersham-Pharmacia Biotechfll) 
^■U>^U3-;i/§^tr20mmoI/Lt)^iS«r* (pH6) £ttfftt£*Lfe« d*l 
£CM-SepharoseF.F.ft 7 A 1.4ml ( Amersham-Pharmacia Biotech^fc) "CJffSU 
0.14mg/mlOB«j4»*^tr*»1.0ml%^fc (»12%) 0 

2-p<;i/*7-hx^y-;U^T. ||Jt^23fcPt»0;£ffiT*SDS4»AGE£?T^x 1 

<y;i/^iiHPLC^/f> 
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TSKgelG4000SW XL :fr ^ A2*£flH\ N HJl£0j23h IsJ^tC LT##f L fco 
Utttttm : 43.8# (lfl^SS^tt) 

41.2# d^^m 

: PEG 2 Lys-rhIFN-/? 
X-^UyP'J^-fr&kXfMfci- V U £A£^tr20mmol/Lt)/ui?|g»r£ 
(pH7.8)T*HM t tz^miUm h tlSrhlFN-/? ?g$a3ml(0.97mg/miyx. PEG 2 Lys 
(¥^^^aiO,000, Shearwater polymers, Inc.HO £8.3mg(gaR 1 ^)HzMVX 
12.5^;i/)iD^.s 4°CT"-M&M/foUfco £/&$£SephadexG-25#7 A 
(Amersham- Pharmacia Biotechft) t'lf U > ^ U — ;i/£^tf 20mmol/Lg£ig:r- h 
U^AifcfM (pH6) C:*fM&$bfco CJh,£CM-SepharoseF.F.£5A1.4ml 
. (Amersham-PharmaciaBiotecbtt) T'SffMU 0.36mg/ml© i f$tl£^tf ?&?#2.7ml 
(1R¥76.7%) o 

2^;^^7 , hx^/-;^#4T^ il»J23hl^1«0;S&T"SDS-PAGE£fi : v\ 1 

~3#^£te© a > f * m u o 

<'7*;i'^jiHPLC^W> 
TSKgelG4000SW XL #^ A2#£Jll,V HJ(g#ij23h |b]$H;: UtM t fco 
: 45.3# (l#-?^#0 
41.5# (2fr?fa&m 

^»J38 20kDafit«^^'Jx^L/>^'Jn-Mg|fpa^X^t K>^-7i 

u>-/3<DMm 

Bg-f- : 20SPA-rhIFN-/? 

20mmol/LDX^£,l®M (pH7.5) 7:MM Lfcl.0mg/ml©rhIFN-/?1.3ml£> mPEG- 
7°P b'^->^CDNHSai^^;i/ (-^^ §20,000, Shearwater Polymers, IncS^) 
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7.9mg (§cfi5tl^;HSfc D6^;i,) £flD;U -g«4°Cr-»BbTfiJ5&*fTofco 

S/fo?#£SephadexG-25#^ A (Amersham- Pharmacia BiotechftiO ^rffl^T 
20mmol/LD A,Mfn#(pH 6.0) {C|IffiM£}& U0.52mg/ml©£jfo$2.1ml£?#fco 
il©l*k 1.9ml£CM-Sepharose FF£ 7 A2ml ( Amersham-Pharmacia BiotechfctM) T" 
JitSlU 0.18mg/ml©il$t>£^trilj#4.9ml£[H|l|Xbfc (W66.5%) 0 

^»J23CD^-t'SDS-PAGE^fTV\ 1— 3#^ijg-&<fc£>M > K£5t^bfco 
<^;U^?iHPLC^W> 

TSKgel G-4000SW X l*^ A2#£fflV\ HJ6#!l23i: HH*©^"?^ b fco 
&&mm : 40.1# (l#^*g£#0 
35.6# (2#^HS£tiO 
33.2# (3*H;*S£#) 

^«60IJ39 5kDajt«^'Jxf-l/>^ij3-;i/|Hfti«ltftitSk M>*-7:r 

BS-t : 5SPA-rhIFN-/? 

20mmol/LD AsWtMffiffi. (pH7.5) fSISf b fc0.8mg/m]©rhIFN-y5l.3mlt N raPEG- 
7*0 t^->^©NHS^7 x;K¥±S^^M5,000 N Shearwater Polymers, Inc.M)1.6mg 

(gSHi^Hfc t?6 ; t;i/)^i)n^x-g^4 0 CT'^UTSii&*^^ofco*tx 

IxjiS?$ : £:Sephadex G-252; 7 A (Amersham-Pharmacia Biotechfcfctg) Srffll^T 
20mmol/Lt) A^liffif&(pH 6.0) CJ£ff%£& bs0.40mg/ml©£j&«2.1ml£f§fc o 
£©l*k 1.9ml£CM-Sepharose FF* 7 A 1.5ml (Amersham-Pharmacia BiotecfcfctlO 
T'MU 0.15mg/mlCDgWtl?:^tfli^4.2ml^(ollRbfc (JR^60.1%) 0 

<y;i/glHPLM> 

TSK gel G-4000SW X L* 7A2*$fflK. HJf60|23 1 b fe o 
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43.6# {2ft*m&fr) 

mmm^O lOkDa jgf^tfU^f-b>^Un-;i/{i#|i«;L^t h-f >*-7x 

fe-fj- : lOSCM-rhlFN-/? 

HJK«22©-fb-&«S1.0g (O.lramol) Wfl/VCiiU 7;i/:J>^8ttp\ 
NHS21.8mg (0.19mmol) 43 <fc 7JDCC39.0mg (0.19mmol) £flPX.. *#T30#|gU 

t*V*TMT2i3llflJi#Ufc. =FiS«J*ttjBU M^^xf;n-f;K:iiTl 
T ■& fc o ibJS * MJE TSfcfci b T nMm22CDfc&M(DmiS^ * x ;i/ £ 506.8mg 

ftfc (IR*50.7%) o 

( P H7.8) tilbfc#t^j lt*#?)tlSrhIFN-/?M3.0ml (0.81mg/ml) fc± 

ia©NHsx*^;i/£i6.2mgao£s 4°c-t- t fco ftfcs sj6*%y;i/»a 

ft"? ASephadex-G25 (Amersham-Pharmacia BiotecttM) ^ffl^TlM L-£o 
^iiT'ff^tlfc 11^4.51111?: CM Sepharose F. F.;*7 7 A 2.0ml (Amasham- Pharmacia 
Biotech*! ) T-*f M U 0.22mg/ml© g ffj ®#4.0nil£ d]lR U fe ( H2^36.2%) „ 

HJIS0IJ23 i: TO C##rU *'Jxfl/>^'J n-;i/^l~3^^bfefifP#: 

TSKgel G-4000SW XL *7 A2#£flHV |£S&#ij23£ |bM§ ItMlfco 
&&B^ : 44.2# (1#^*S£#) 
41.0# (2#^|£l§rtt) 

HfltS0iJ41 5kDa2*tSI^S^Ux^l/>^U3-;i/^fi(|i^Sb M>*-7 
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Pfc-t : 5CHTM(2EA)-^£$^hIFN-£ 

^£*^hIFN-/?10//g(STRATHMANN BIOTECH GMBH) A,M©?$200 
juUzmML, HJte^j26T*^5)tlfe5CHTM(2EA)©NHSaiX5 1 ;i/^1.5rag (MS Ml 

^wciftUT 300^1/) tuts 20°ctr— lOT>tfco 7;i/$t3®# 5 A 

SephadexG-25 (Amersham-Pharmacia Biotech*!) T*X^ U > ^ »J 3— ;i/£^t? 
20mmol/Lt^M@r£fc*$M£$b;to &^T% CM-Sepharose F.F.7J7 A 0.5ml 
(Amersham- Pharmacia Biotech*!)-?:*! S£ U0.021mg/ml© i »£^tf &M0.19ml 
fife (i&^39.9%) o 

HJ&0IJ42 5kDa2*^^KM* i ;x^lx>^ij3-;W^iPimmx.Mt: h-f>^- 

B&-*§ : 5CHTM(2EA)- 17 Ser rhIFN-/? 

^?-\s>yVzi-)l&&UMi- h U e7A££*T20mmol/L!) A,»««* 
(pH7.6) 7:MLfc 17 SerrhIFN-/? (ChironttSJ) ©»*0.1ml '(LOmg/ml) H 
Si6^j26i:|iI1it: UTt#?>tLfc|||ig^j40<b^t> (5CHTM(2EA)) ©nhsjix^;u 
1.3mg (ISSl^Mfc »325^;i/) £#0;^ 4°Ct'-ItSJf5bfeo Rfom 
ASephadex G-25 (Amersham-Pharmacia Biotech*!) Sffll^Tx.^-l/ 
3-;U£^tf20mmol/L*) A,MM (pH6.0) l/fco ' 

3iTff tlfcH^^rCM Sepharose F. F.^7 7 A0.25ml( Amershiam- Pharmacia Biotech 
tt) T'iMU 39#g©iW#J*£tfH#p:75ml<£|IIJKLfc (JR*39%) . 

<y;i/«iaHPLc^*f> 

TSK gel G-4000SWxl* 7 A2$£ffl W %Mm23kmtil\Z L~CfttiT Lfco 
ftftl$!19 : 41.3# (1~3#^*££#:) 

«^J43 5kDa3#&#ftS!#yx*-u>^'; 3-;MBSiiffl8l*3J fc b^>*- 
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: 5PET(3UA)- 17 Ser rhIFN-/? 

(pH7.5)trliMbfc 17 SerrhIFN-/? (ChironftiO ©jgjtt0.05ml(2.1mg/ml)^ N HSfi^J 
36T*l§e>tl^.|l»J17©<b^t) (5PET(3UA)) ©NHS:n*x;i/1.6mg(MfilC 1 ^ 
;K3^fLT20^;i/)^;jnx., 4°CT-— SftKJtetfco £jfo*£ftSephadexG-25jb7 A 
(Amersham-Pharmacia Biotech#) <^T b > □ — ^$:^tf20mmol/L 

*)A,mmmm ( p h6) tfco y^^T'tt t>ntzmfr* 

CM-SepharoseF.F.* 7 A0.5ml ( Amersham- Pharmacia Biotech$t) TrJUiiSJl^ 27.8/i 
g/ml©@lft«#tn§$0.30ml£t#fc (lR$7.9%) 0 

2-*)iti7"V^t> !ll£^3£|^4i®#?£-esDS-PAGE£m^ 1 

~3#^ijgi§r#:©M*> K£5tfgL£o 

H»J44 5kDa2*^^-tt^^U^^U>^U3-;i/f^M^^^t M 

B&-5f : 5CHTC(2AA)-rhIFN- a 

3|3ibA,Min# (pH7.5) T-I^^tfel.Omg/ml©rhIFN-a [&S£tlif (IBL) ] 
0.1ml{C N H^^-eff^tl^SCHT^AA^NHS^^T^^l.Smg (gfiMl^Hi 
tz <0 30^E ;i/ ) £ j]Q Z. N — SS4"CT £ ff o fc o & fc n S *&«80 At 1ft Sephadex G-25 
ft 7 A ( Amersham-Pharmacia BiotechM)T-20mmo]/LK^^- h U £ AM?#(pH4.5) 

0.8ml£[SlKUfco Ctlfts SP-Sepharose F. F.ft^Al.Oml 
(Amersham-Pharmacia BiotechM) T'ilU 80/zg/ml© i £i^tf *g$0.5ml 
ft^fc (JK¥40.0%) o 

<iMi> 

HH^cllqlfilC^^-eSDS-PAGEftfT^s l~4#^*£-&tt©M> KftJffiSU 

<y;b^jiHPLc^*f> 
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TSKgel G-4000SW XL *^ A£ffiV\ %&W23t PI # t fco 

: 43.1# (l#M£ft) 
40.5# (2#?*g£fl0 

Bg-f : 5CHTM(2EA)-rhIFN- a 

$31 t> ^KilSffr^C (pH7.5) ti^ Lfc0.95mg/ml©rhIFN-a [&iK£#Jffl (IBL) ] 
O.lmlt, HJS^!|26T*f#?)tli.5CHTM(2EA)CDNHSxX7 1 ;H.5mg (ISSl^i 
fc D 30^E ;i/ ) £ flO £s — MferC £ *T ^ fc o & fc^ £ji&i£0.1ml£ Sephadex G-25 
2/7 A(Amersham-Pharmacia BiotechSO"e20mmol/L@^}- h U AM®T&(pH4.5) 

0.8ml£[fi|l&Lfco Ctl^s SP-Sepharose F. A 1.0ml 

(Amersham-Pharmacia Biotech) T*$f U 50;Ug/ml© g ^S^tf ^M0.6ml 
(JR*31.6%) o 

<y;i/^5iHPLc^w> 

TSKge]G-4000SW XL *7A^ffl^, HJff&0lj23t; |*H$ ©&{$-£ U fzo 
UnmrS : 42.9# (l^lpg^) 

4i.2# {2&=f-m£m 

iWJ46 5kDa3*||^M^Ux5 : -lx>^U3-;i/filfpM^X.^ t h >f 

7xP>a©$!£ii 

B§-f : 5PET(3UA)-rhIFN- a 

t) A,M»^(pH7.5)trWMUfel.0mg/ml©rhIFN-aM [^xftiH 
(IBL) ] O.lml^, H»J36T*f#?,n-5|||fl6^Jl70'fb^ (5PET(3UA)) ©NHS 
x^r;H.6mg(Sai 1 ^E^icM UT20 ; E;i/)*SOX.s 4 °Ctr-M^S^ Ufeo £ 
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J&M £ Sephadex G-25 i37A (Amersham-Pharmacia Biotech}!) l!20mmo]/U^^^- 
rU^AJg®* ( P H4.5) tliMilfeo £ft£SP-SepharoseF.F.;*7-7 A0.7ml 
(Amersham-Pharmacia Biotech^:) T**Sft U 0.53mg/ml© g #}!$>£^if y 1 

(1R^34%) o 

2^^Arhx^y-^4Ts ^WJ23i:|qiaCD75r^T-SDS-PAGE§fT ^ N 1 
~3#^ijg-£tt©^ > H £5t^. L tzo 
<7;i/dt3lHPLC##r> 

TSKgelG4000SW XL £^ A2#£ffllK HlfS#lj23i: PfittC LtMlf:« 
i»^«n : 42.6# (l^^tt^*) 

40.3# Xlfr^-m&m \ 

HWJ47 5kDa2^^^KM*"U^^l^>^U3-;Uf^|i^X.^tl h^>*- 

: 5CHTC(2AA>rhIFN-7 
x^U>^U 3— ;i/*JiVttfll^ r U £A£^tr20mmol/LD/^M»$t 
( P H7.8) T-SfMUfe#^^j2T"t#?)ni)rhIFN-7 (O.lOmg/ml) 0.1ml(3 s MMMlA 
T*^ft£5CHTC(2AA)CDNHSx7^;i/1.0mg (SfiSlt^^fc t).200'-t )V) £jJD 

H»J48 5kDa2*|i^KM*';i5 1 lx^^Uzt-;UfitflifI^x.^t h^>*- 

B&-5§ : 5CHTM(2EA)-rhIFN- y 
x^-U >^"U H— ;Uj5j;^^b^- h U 7 A£^tr20mraol/LD A«gffi$i 
(pH7.8) T?fi»Ufc##^2T?&&ft£rhIFN-7 (0.8mg/ml) 0.8m llCv H»J26 
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T*f#£ft65CHTM(2EA)©NHSi*x^l0.1mg (H 6 JUKI'S 0 30^1/ ) fcjD 

to 

nwj49 5kDa 2*mfri&mx u u > ^ u 3 -Mmm^m t h a&'&£ic3 

IBS-t : 5CHTO(2UU)-rhG-CSF§§#<£ 

50ramol/Lt) A>^^®r-S (pH7.5) T-3.2mg/ml£faM Lfc#WJ3T*?# tl£ 
rhG-CSFp#^100//l(C||S£^Jl©'fb^l.7mg (gftlfl^ ;i/fc*f bTlO^l/) £ 
«U 4°CT'-ItSir^tfco £/fort£20mmol/LSi?*I®M (pH4.5) 
U ^© 5 900^/1 ^iBjISffiMT'^^-fb bfcSephadex G-25#^ A 
(Amersham- Pharmacia BiotechM) fcilig 1.3ml£ t fe« d tl£SP-Sepharose 
F.F.jj? A 0.7ml (Amersham- Pharmacia BiotechtO T'M^ Is 402^g/ml© g 

*<£tsmmwjj.\*ntz (mso.3%) 0 

2-p<;l/*7-hJi^y-;i/##*Ts f»0'J23£ITO®#&TSDS-PAGE£mv 
l~4#^g-£-#:c7)A> K£fi£|£Lfco 
<y;U^3iHPLC^W> 

TSKgelG4000SW X L#^ A2££ffll<\ HS£^'J23i; IsMtC LT##rL-7c: 0 
^gr^BS : 42.8# (l#?*g£#:) 
41.3# (2#^*Si§rft) 

H»J50 5kDa2*||^fe^^'Jx^l/>^U 3-;ufifpMm^^t: h 

Bg-t : 5CHTC(2AA)-rhG-CSF^2i^ 
50mmol/LD (pH7.5) T'3.9mg/ml{CSS8¥ b fc##^j3^^ *lS 
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rhG-CSFil^lOO^ltCS.lmg (M fi Kl^I/^ tc *) 25^)1) ©|t»j24-£f# ?> ft 3 
5CHTC(2AA)<D NHSo: X ^ JV £ M M L , 4°C X - MS Rfo £ ^ tz o ffi £ L ^ 
^©9 t>900//l£Sephadex G^*^ A (Amersham- Pharmacia BiotechM) T* 
20mmol/L«IIM (pH4.5) f3|gM£glU 1.3ml£ L fco £ft£ 
SP-Sepharose F. =7 A0.7ml ( Amersham-Pharmacia Biotech^) "?:)ffMLs 179// 
g/ml©g»^^tf^M500^1$:f#fc (1R^25.8%) 0 
<%%MM> 

2-t)lt>7Y^$ J -Jlftft&T, fl^j23^|l|i©#&T-SDS-PAGE£mv 

<^;i/$t3iHPLC##r> 

TSKgclG4000SWx L #7 A2*£flH^ H#£#!J23 1 ItMlfeo 
{£89^ :42.8# (l#^1^fc) 
40.3# (Ifttt&fc) 

mmmsi 5kDa 2#ii#ii£^*" u x*- v > y u 3 -;wifp*fl&;t^ b h 

: 5CHTO(2EA)-rhG-CSFf§#{£ 
50mmol/L»3 A/&flgf6% ( P H7.5) T*3.8mg/ml£M U fc#%0'J3-?f# £ 
rhG-CSFg|##:i00^1tC6.0mg 25^;i/) ©||5{!j0!|25T-f# £> ft 3 

5CHTO(2EA)ONHS^^^;i/^»bs 4°CT- — iifco &/fort£#J|ftU 

^©-5*>900//l£SephadexG-25:t7 7A (Amersham- Pharmacia Biotech^) 
20mmol/LKM©rS ( P H4.5) tif?M|U, 1.3ml£Ie]i{2 Lfco -ft£ 
SP-Sepharose F. "7 A 0.7ml (Amersham- Pharmacia BiotechtO T'fftfU 335// 
g/ml©@ft^£^tf&rl£450;Ul£#fc (1R*44.2%) 0 

<mmm> 

2^;i/*7"Fx^ y-;l/^#4Ts Jl»J23^TO©73&T'SDS-PAGE£mV 

i~3#^i§r&©^> K&SS^bfco ' . 

<y;i/^3iHPLC^W> 
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TSK gel G4000SWxl* 7A*fflK 1 NtR CUT ##f b fc o 

39.5# (2#^*££&) 

HWJ52 5kDa2#8i#i££!tf 'J xfl/ =»-;W££PMgl3.SJ t hUMcs 

BS-^ : 5CHTM(2EA)-rhG-CSF|§##: 

H»J4£D <bl§>%487mg( 48.7 # mol) £ i^b ^ f- U > t b . 7" ;i/ 3 > * n 
NHS16.8mg (146.0 /Zraol) \ DCC30:img (145.9 //mol) &Jn£ N *^T30^^, 

Lfco tfc& l £[I]I&bs MEtej*bTfc£&4©NHSx;*^;b£260X)mg|»fc (JRa#t 
53.4%) o 

^38DA,K8«iS (pH7.4) T'H^Ufc##^3T-#e>tlSrhG-CSF^#<*:i.25m] 
(4.0mg/ml) t±fB©NHSai^x;b^26.6mg (SSHl^^Sfe D 25^;i/) titiX., 
4°Ctr— M^SJSS bfeo SJf&?Sl.0ml?:Sephadex G-25:ft 7 A ( Amersham-Pharmacia 
Biotechtt) T-20mmol/l#M@r-S (pH4.5) fc«trfc£tfcU\1.5ml*iaiRb&. 
£ tl £ SP-Sepharose F. 7 A 5.0ml (Amersham-Pharmacia Biotechft) T'JffifM Ls 
1.86mg/ml0afl*I j BJ*$tf**O.7ml*|5l»bfc (JR*32.5%) . 

2-/;i/7j7hx^y-ji/##4T, »^3t TOo^-tSDS-PAGE^mv 

<^;i/^?iHPLC^«f> 
TSKgelG4000SWx L £-7A2;fc£ffll,v HJg^j23i: |h]« t bT:fr#rbfco 

ftftftffl : 48.7# (l#^*££&) 
46.9?} (2#^f£i§rti0 

HWJ53 5kDa2*^^^3KUx^l/>^Un-;i/«Mm^St MM»i«cn 
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Pfc-ff : 5CHTM(2EU)-rhG-CSFt£^ft 

50mmo]/LD AsMfftt' (pH7.3) -e3.9mg/mlfcH9ft L fc###ij3T:*# £ tl5 
rhG-CSF§^#50Ailfc, *Jfifl5<0<fti£-»l.Onig £ gl^MS fc t) 10^1/) £«S 
/JDU 4"CT— **SJ&#*fco 

W;^7hx^y-;i/*#ST, |l^j23£|5j$©#?£-eSDS-PAGE£m\ 

HWJ54 5kDa 2*g|^lKS^ 'Jxfl/>yij3 - ;i/«fftiiii|j|itS fc> «tt«=l 

Pfc-Jf : 5CHTM(2EA2)-rhG-CSF^#ft 

HJS^I10©{b'^tll00mg (O.Olmmol) ftl.OmlOtt'fb^ 1/ > (IjSflP U NHS 
3.5mg (O.03mmol) N DCC6.2rag (0.03mmol) £flPX.s T )VU >^fpO°CT'90# 

^Ml±^LTHSl6^|10©<b^ONHSx^7 i ;i/$56.5mg#fc (M56.5%) 0 

50mmol/Lb A/KM* (pH7.5) T'3.9mg/ml{I^M b fc##0>j3T:f# <b *lS 
rhG-CSFSS##210/zlfc:4.2mg (ISSlt^^t t> 10^;!/) ©±HSNHS:c;*^;i,£ 
4*C"C-fi«SJ(&$*fco Sj6**ScphadexG-25*7 A 
(Amersham- Pharmacia Biotech*!) "C20mmol/LftK««« (pH4.5) 
bs ;8rc<^TSP Sepharose F.F.;fr 7 A0.7ml ( Araersham- Pharmacia Biotechtt) Trffi?S£ 
U 0.31mg/ml©@ mm ZStsMft* 965ju mtz (JR*39.6%) 0 

2-p<;i/*7*hx^^-;i/##^ETs HJfilfi?lj23i:Ilil©^ST*SDS-PAGE$ff v\ 

<y;utt3aHPLc^#f> 

TSK gel G-4000SWXL* 7A^ffll\ H«J23 mffi. £ t T #*/r L fc . 
{S&BtP^ : 42.2# 

40.6# (2#^jg^flO 
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nmmss 5kDa 2*m&fo&# ijx^i/>yj3-;«fflgixit tm^m? 

B&-5f : 5CHTM(2URa)-rhG-CSFf§#ffc 

50mmoVLDA,&lffiS* (pH7.5) T*3.9mg/ml(CiiM L fc##^J3T't# 6 tl£ 
rhG-CSFg^#50//lfcx fH^J8T"f# & tlfc-fb-&tl5.2mg (g 6 Hl^l/g fc D 50 

<■««»«> 

B&-5f : 50RN(2UA)-rhG-CSFM^ft 
50mmol/L5 f /uWtmXL (pH 7.5) T3.7mg/mlt:f|Si UfcrhG-CSF^^50>ul{C N 

Kl^Hfc DlO^;i/) £«&iUU 4°CT— S^Sii&^^feo SJ5&«t*20mmol/L» 
(pH 4.5) "C^PHHb UfcSephadex G-25# 7 A (Amersham-Pharmacia Biotech 
SO £Mi§U 0.8ml^(sllt2tfco ft^Tr, SP-Sepharose FFft 7 A0.7ml 
(Amersham-Pharmacia BiotechtO T'fiU 370//g/ml© g ift £ ^tf^rS 400 /i 

(W25.9%) o 
<**Ufrl&> 

2-/;i/*rhx^;-^#s^ «0»J23 1 m © # & t? sds-page £ ff t> > 
<y;i/^jiHPLc^-W> 

TSKgelG-4000SW XL *7 A2#£ffll\ HS60!|23 £ mffi £ bT##f Ufco 
: 42.4# (1^?^*) 
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39.5# (2fr?fa-£>m 

HWJ57 5kDa2*^^fe^^' U b U 3-jWliifiiiIk hfMftli&n 

BS-Sf : 50RN(2RaA)-rhG-CSFg§#^ 

50mmol/L|^Bg|g©r£ (pH7.4) X'3.8mg/mUzmWl b fcrhG-CSFlf ^#:50>aH3 
2.0mg !910^;i/) ©rSttfbPEG^ft (^Jig^jHcDlb^^ll 

»J28|B«©^^T"fSi4'fbLfc'fb^) £}SUjnU 4°CT— M££Jfc£«o SJfc 
$£20mmol/Lg£g?*lij$[ (pH4.5) tfM U fcSephadex G-25* 7 A 

( Amersham- Pharmacia BiotechffiO JCiiJgU 0.8ral£ 0I& U fco &V^tr> 
SP-Sepharose FF£ ^ A0.7ml (Amersham-Pharmacia Biotechie) 71#g/m] 
<DB$}Vd*^tsmm20Mtt&fc (1R^19.9%) o 
<*^«)> 

2-^ 7° h x * J -;i/##£Ts H»J23 J: IsiaO^STrSDS-PAGE^^f^s 
1~2#^^&©^> KSS&^Lfco 
<7;i^iiHPLC##T> 

TSKge]G-4000SW X L*7 A2*§ffl^, HSte#!|23i: |§U£C UT##f bfco 
«^B#P^:42.7^ (l^^i*:) 
40.8# (2fr?1t£&m 

mMmSS 5kDa2#fi#lI6Mtf U xfl/>^ijD-iHMMSt 

Bg-^ : 5DPA(2UA)-rhG-CSFg§^#: 

50mmol/LD A,lg$g» (pH 7.4) -?:3.7mg/mltliK UfcrhG-CSFg§#^50// It 
2.0mg (Mfilfl^l/^fcDlO^;!/) (DffimtPEGmmfa (mMMl5<Dib&V!}*m 

M£20mmol/L@£MffiM (pH4.5) T-W'fb L fcSephadex G-25* =7 A 
(Amersham- Pharmacia BiotechSO fciligU 0.8ml £ @1R t fco ikl^ 
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SP-Sepharose FF# 7 A0.7ml ( Amersham-Pharmacia Biotech^) trMSs Ux 67/zg/ml 

W^^hi^y-^STv mMffl23tmm(DJ5&Z°SDS-PAGE%fi\,\ 

<y;i/^?iHPLC^^> 

TSK gel G-4000SWxl# 5 A 2^ £ ffl V \ HJfe^j23 Istff £ L T L o 
ft^H^ : 42.4# (l#«h§i-tt) 
39.5# (2#«-£#0 

5kDa3*m^^^Ux^b>^'j=i-;K^ffimx^t hM^n 

BS-^ : 5SKA(3UA)-rhG-CSFH#<fc 

% «J7©fb-&t)5SKA(3UA)16mg( 1.1 jjl mol) £ 100 ju ICDMit p< ^ l/> C U 
272//g(DDCChl52^g©NHS^JnXs *^T1B#F^V 1$$?3W.W Lfco SJfo 

M^yxf-;i/x-^;i/t^TbTMUfcee^^MEE^b N ^»j7cD<bi§r 

t)5SKA(3UA)©NHSx;^;i/£l4.5mgf#fc (IR^91%) o 

50mmol/Lb A,i?HW (pH7.5) T'3.7mg/ml{C^S^ L fcrhG-CSF^ m&50uUZ±. 

taoNHSx^x^s.emg (^eKi^E^^fe t)25^e;u) £flQX.. 4°CT--M£jfo£ 

•&fco S/iSr^^Sephadex G-25i; "7 A (Amersham-Pharmacia Biotech£t) "?20mmo]/L 
mmmm (pH4.5) lzmmm^.m\^ 0.7ml©SPSepharoseF.F.#7A 
(Amersham-Pharmacia Biotech^) "eMMLfco i#J!i#£}I3iS U 0.4mg/ml©B 

i»£^trMl65,al£Stf#Lfc (iR^36%) 0 
<«5iMi> 

2-^;i/*7* hx# y-;b##STs llWJ23^ra©£&T-SDS-PAGE£m^ 
1~3#^^#:©M> b*£5tS£bfc<> 
<^;b^iHPLC##r> 

TSK gel G4000SW XL # -7 A2#£fflV\ mUM23 £ [5j#t LtMtfco 
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40.2# (2ft*1£&ifc) 

Bg-Jf : 5QNA(4UA)-rhG-CSFs§ai<f£ 

H3te^J6CD<b-&^)5QNA(4UA)69rag(3.5//mol)^500//l©^'(b^ ^ U > U 
1.8mg©DSCh0.56mg©DMAP^iP^.s ^T^B^tf # Lfco ^x^;j/ 
x-rM:iT U £j$LfcfififtJ&£MJEi£:JiU ^»j6©-fb^5QNA(4UA) 
©NHSx;^;i/£44mgf#fc (M63%) o 

50mmol/L^Mffr& (pH8) -e3.8rag/ml(3!ISg U fc#%$J30rhG-CSF§§#te 
50/zH3±IB©NHSi^7 1 ;i/5.1mg (SSStl^l/^fc £ 25^Jl) %M*.s 4°CT'- 

TSK gel G4000S W XL £ ^ A2#£flHH HJ(6$|23i; Iqlfiftfc ItMbfco 
ftttttH : 40.8# (lAtt&m 

B§-^ : 5PET(3UU)-rhG-CSFSI^#: 

20mmol/LD ^fI®M(pH7.5)-T*3.1mg/mll,:g||SS t tz^M^n £ *l3 

lO^LO^D/^ 4°CT— m&fcJ&Lfzo £jfo?$£SephadexG-25£^ A 

(Amersham-Pharmacia Biotechtt) T^Ommol/LM:*- h »J (pH4.5) (3 

HUrS^I^ Lfeo £ tl£SP-SepharoseF.F.ft 7 A1.5ml(Amersham-Pharmacia Biotech 
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WJl/i/hx^V -;i/##STs mMM23t [iia©^^T-SDS-PAGE^ff 

<y;i/ttjfiHPLC^*f> 
TSKgeIG4000SW XL #^ A2#£flHV ^#J23£ |r|$(C UT##T U fco 
: 40.5# (l^lB^) 
37.8# (2^^ig-&flc) 

Bg-t : 5PET(3UA)-rhG-CSFf£##: 

20mmol/LD ^a*i£(pH7.5)T'4.0mg/mlfciSM L fc###ij3T-f# & *l£ 
rhG-CSFiS«#:0.05mlt, HJte^j36T*^?>n5||Jte^|17©'fb^0NHSx^x;i/ 

SephadexG-25^7^ A ( Amersham-Pharmacia Biotechtt) T20mmo]/L|ft@£:h h U tf 
hW.mWL (pH4.5) Lfc« CI;iX£SP-SepharoseF.F.£7A0.7ml 

(Amersham-Pharmacia Biotechfr) tiiU 0.34mg/ml© g fltj#J*2rtr*$fc0.30ml 
(IR2(856.7%) o 

2-*)iti7vx.# s-mm&Ts nmm23bmwi(Di3 m-csvs-PAGE%?T\,\ 

<y;b^3iHPLC^ff> 
TSKgelG4000SW XL * ^ A2#£fflW HM23£ |5j$Hc: UtM Lfco 

ftftttffl : 42.3# {ifr^m&m 

39.5# (2#-?*Sl£#0 

H»J63 5kDa3*gg#il£iytf U xf- u U n-^IMSfflifcfcSlk HRtt3*3 
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Bg-f : 5SUG(3UA)-rhG-CSF|£^'fc 

H WJ21T M b flj-£t)5SUG(3UA)100mg ( 6.7 >U raol) £ 2.3mg®NHS £l 4.1mg 

|IWJ21©'fb-^t;5SUG(3UA)©NHS3iX^;i/$:76.6mgff (42^76.6%) 0 

50mmo]/L *) /bg?|f ffir#(pH7.5)-£ 3.9mg/mlfc iilfe #%^J3"^ f# £> tl § 
rhG-CSF||«#:0.1ral(3. ±IBrSttib b fc-fb^tl («miCD4b-&t!5SUG(3UA)© 
NHSXX^;1/) 10.7mg(MeMl^^{3^tbT35^;i/)^j!jPX.. 4 <, CT'-g&S/fo b 
tzo M/i&r'S^rSephadex G-25^7 7 A ( Amersham- Pharmacia Biotechfjt) "?:20mmol/L " 
BfK^- h U ^AjSar* ( P H4.5) tli^ilfco dftSSP-SepharoseF.F.ft^ 
A0.7ml (Amersham-PharmaciaBiotechtt) T!WS81Ln 0.28mg/ml© i ^tJ^r^tf^ 
?&0.39ml£f#fc (42^27.8%) 0 

2-^;u*7° hx^ y-;i/^#ST> |IMm3^IM©;£i£-esDS-PAGE£fTV^ 
l~3#^P|£-£-ft©;N*> H«Ebfeo 
<>7*;i/^7aHPLC^^> 

TSKgelG4000SW X L#7 A2#£ffll\ HJS0ij23 £ |sjfi|{C ItMtfe. 
&&BtH3 : 43.0# 

40.4# (2#^$£^ffc) 

: 5PET(3URa)-rhG-CSFg|##: 
50mmol/Lb A,^IS©ft(pH7.5)T'2.35mg/mlt b ferhG-CSFM2»^0.6mHC, 
^^J20(D'fb'^tl56.3mg(M fi Jl l^Ml** b T 50^ ;i/)*5 J; tfl20mmoi/U:lS J8f b 
feVf-f £ k*/TJ *D t h' U F (NaBH 3 CN) 4°C-£-M£Jfob 
fco £j&M£J&$?-£iH4t bT£jfo£#.ltU SephadexG-25*^ A 
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( Amersham- Pharmacia Biotechft) ~£20mmoVUftWti~ h V $ (pH4.5) £ 

If fj$2£& bfco Cl tl£SP Sepharose F.F.# 7 A 1.4ml (Amersham- Pharmacia Biotech 
tt) T'MU 0.24mg/ml©@l»£^t?&r&0.55ml£f§£: (JR^8.5%) 0 

<y;l/^iiHPLC^«f> 

TSKgelG4000SW XL £ ^ A2*£flH\ HWJ23i: bt b fco 

ftftRffl : 41.2# 

HM^J65 10kDaitil^U3i5 L U>^Un-;i/f^|fpimm^^t hSS«3Dr 

BS-^ : 10SCM-rhG-CSFf§#ft: 

50mmol/LDA/BMglrtti (pH7.5) TM.Omg/mltgHgi b fc##^j3ff# & ft* 
rhG-CSFH#^2.5ml(321.3mg (gBHl^l/Sfc t>4^;i/) <D&Mm22<Dfc'£to<D 

nhsx^x;!/ (HffiWo-eiissD £»u ^ct-i^M^tfeo 

20mmol/U£M®*& (pH4.5) 7? ¥8Hb t fcSephadex G-25* 5 A 

(Amersham- Pharmacia Biotech^) ti§J§b> 4.Om]£0iK bfco CI ft £ SP-Sepharose 
F. F.ft 7 A 10.0ml (Amersham-Pharmacia Biotech^) TriliSSJU 2.0mg/ml(D i 69^3 
*-3t!®m60/jL\%mtz (1R*34.4%) o v 

2-^;i/*7hx^/'-;^ST> HWJ23i;[^^CD^^T*SDS-PAGE$fT^, 

<^Mhplc#*/t> 

TSK gel G4000SWxl# 2SJte0«23 £ mffi. £ b T ftffi b tz • 

fitting : 42.0^- tifr^m&m 

39.5# (2^?Kg£-flO 
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20kDa gjSSitf ijif U 3-;i/|M|iffl|fe*.S!fc HfilDDr 

: 20SPA-rhG-CSFMft 
50mmol/L>9 A/MM (pH7.6) TM.Omg/mlt M U fcrhG-CSF§§##:995m]{C 
19.1g(SeKl^;i/Sfc t)4.5t;U)0tS14-fbPEGgi3?fr (M-SPA-20,O0O s Shearwater 
Polymers, IncJKL M20.000) £MU 4°CT — g££Jfa£-&fco ftl^T's 

20mmol/Li- : M©M (pH4.5) T'^iHb UfcSP-Sepharose FFft 7 A2000ml 

(Amersham- Pharmacia Biotech^) fcilig bffi& t fco @#Jli#4000ml£ ftjg 
11.2mg/ml©i«I«l*^tr*«320ml*|ffc (1R^90.4%) 0 

2-*)lj37h^<? ;-)l#&&T, mMM23tmm<Z>y5teT' SDS-PAGE £ ff V V 

<y;i/«3iHPLC^*f> 

TSK gel G-4000SWxl* ^ A2#*/fllV HSS0IJ23 TO ItMLfc. 
ft&ftlia : 38.2# {lfHrm-Sft) 

34.4# (2#^!&-£#) 

32.2#'(3#3*££«;) 

: PEG 2 Lys-rhG-CSFg§gffc 
50mmol/Lt)^^!fJffi^(pH7.5)T•4.0mg/ml{C|iMbfe#%^J3T-^#^)tlS 
rhG-CSFf§#-&0.5mlfc, PEG 2 Lys (¥*&#-?*10,000 % Shearwater Polymers, IncM) 
£l0.6mg(J| 6 ffl^l/KftLTlO^E fln;U 4-07?— Lfco 
SephadexG-25#^ A (Amersham-Pharmacia Biotechfct) T 5 20mmol/IJftii^ h U £ 
Alfi (pH4.5) (CMM^^bfeo Ctl%SP-SepharoseF.F.*7A2.0ml 
(Amersham-Pharmacia Biotech*!) T-ffS^U 1.05mg/mlCD 1 fttJ^-a tf ?§*&0.5ml 
fcfifc (Jfc*26.3%) o 
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<m%vm> 

i~3#^*g-&#©A-> Yzmuistzo 

<y;i/^iiHPLC^Uf > 

TSKgelG4000SWx L £ v A2#£flH\ %MM23tmffilZ ItMlfeo, 
&&f£^ : 44.3# (l#^£rfr) 
41.7# (2#?i|£-&#) 

: 5CHTM(2EA)-rhG-CSF 
^f3It>/u§Mg»$ (pH7.4) T-3.9mg/mI{C^Mtfe##^j4C?)rhG-CSFSM0.9ml 
C N ^M^J26"Cf# 5> ti'55CHTM(2EA)CDNHSn:^^-;i/28.0mg (H gl^EJI/Ma D 

SJi&M0.8ml^Sephadex G-25# i7 A (Amersham- Pharmacia Biotechfct ) 1? 20mmol/L 
mmmmWi (pH4.5) U 1.5rol£[sliKLfco CItl£SP-SepharoseF. F. 

£^ A5.0ml (Amersham-Pharmacia Biotechft) T'*fMU 1.3mg/ml© @ 
&7#1.0ml£f§;fe (1^33.0%) o 

2- p< ;u # 7* b x * / - ;v ^ £q£ 1^ «#|J 23ii isj^cD^^-e sds-page 

<7;i/^HPLC##r> 

TSK gel G4000SWxl* ^ A2#£ffl^s ^Jte0!|23£ Rlfifcfc t T##r t tzo 
U&m?3 : 42.8# 

40.1# (2#^]&1§rtfr) 

^»J69 5kDa2*li^llS^^Ua:5 : -l/>^»j3-;M^M^X.St 
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Bg-^ : 5CHTC(2AA)-rhG-CSF 

lIHMIi (pH7.4) T-3.9mg/m]{C^MLfe#%0ij4T*f#e>tl^rhG-CSF 
?§®0.2m]f^ HSS^j24T-t#^tl-2)5CHTC(2AA)©NHSx^5 1 ;H0.0mg 

JxJ/&®0.2ml£:Sephadex G-25# ^ A (Amcrsham-Pharmacia Biotech£t)"?:20mmol/L 
fflfifft (pH4.5) fc*g«iS2fclglU 1.0ml£[aIl&Lfco £ ft £ SP-Sepharose F. F. 
^^Al.Oml ( Amersham- Pharmacia Biotech*!) T*#SSS[ U 0.7mg/ml© g #J#j£^tf 
ig?#0.3ml£#fc (W26.8%) e 

2-^;^7hx^y-;H^T, iytem3£M©#&T*SDS-PAGE£fr^ 

<^;i/«JiHPLC^W> 

TSKgelG4000SW X L#5 A2:££flHV 11^23 £ UT##r L fco 
{S^rOT :42.9# 

40.4# (2fr?&&m 

mnmio skua^m^mm^v x^u>?-u 3-;i/Wji^st Mitts => 

B&-5f : 5SKA(3UA>rhG-CSF 

f|^#ij7©<b^$|5SK^(3UA)16mg(l.l/zmol) ^lOO/zl©^^ ^ U >l-*§8f U 
272//g©DCCi:152/zg©NHS^iPX, *#TlB$F H ^ gST^B^Jf^Lfco S*S 

t!5SKA(3UA)CDNHS^^^;i/^14.5mg^|fc (jR^91%) o 

50mmol/Lt) AsMffitt (pH7.5) tr4.4mg/ml{;^Si t fc##0j4T*f# £ tlfe 
rhG-CSF 140#lfc; ±I3rSit'fbbfeNHSx^5 1 ;H2.2mg !925^: 
Sj5PX> 4°C-e-ISSit^tfeo S^r«$SephadexG-25*-7A 
(Amersham-Pharmacia BiotecKfr) -£20mmol/U£Mij?& (pH4.5) (ZflS8r&$& 
Us 1.8mlOSP Sepharose F.F.^7 7 A (Amersham- Pharmacia Biotechtt) tISLfeo 
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<y;i>«SBHPLC##r> 

TSK gel G4000SW XL * 7 A2#£fflVK H»J23^ PMUfc LT^*f L fco 
$&B#li3 : 40~45# (l~3#^|g£ft:) 

HM7i 5kDa mrnm* u u >^ u □ -^ii^it hig^^n d - 

: PEG 2 Lys-rhG-CSF 

^51 t> ^^|g®M(pH7.4)T-4.4mg/ml{c:Ii^ L fc#%#ij4CDrhG-CSFjgr#0.5mlt3 s 
PEG 2 Lys( Shearwater Polymers, Inc.^ ) 11.7mg(^ S Ml ^EJWw ft U T lO^E /)□ X. , 
4°C"C — L fco Sephadex G-25# ^ A ( Amersham-Pharmacia Biotech 

tt) T-20mmol/Lg^^ijiSfft (pH4.5) L fco d *l£SP-SepharoseF.F. 

*7A2.0m] (Amersham-Pharmacia Biotech^) ~CMM Ls 1.78mg/ml© g ^Jt) £^3 
t?^$0.5ml£f#fc (IR$40.5%) o 

2-^;i/A7hx^ / -;l/##4Ts »^J23i: TOO^^T'SDS-PAGE^ff V^x 

<^;MHPLC#*ff> 

TSKgelG4000S Wxl* 7 A 2# £ ffl V ^ N Hfl£#!|23 PUi £ L T t o 
RttmrS : 44.2# (1^^^^) 
41.8# (2^^^^) 

HWJ72 5kDa 2*Mfrt&%in-; U X?- U > ^7 »J 3 -;i/^gfp £ ^Cu,Zn§^ 

IB§-t : 5CHTC(2AA)-bSOD 
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mMM2(Dib-&W)30mg (3^mol) £i£<b^ *J- \s >lm](C*g^ U NHS1.7mg 
(0.015mmol) £ «t 7JDCC3.1mg (O.OlSmmol) £/JQ;t, 0°Cl:30ftfflMWLtZo Z 

^UT|ISISi?!|2©'fb^ONHSx^7 i ;U$21mg^fc («70%) 0 

■^XXZn^SODjgM (2mg/mk pH9l^SHi, ffi^lifi^M) 50^1{C^fflii 

<m.M 1 $kM> 

IIM23h[5I^^D^-r-SDS-PAGE^&^TV^. l~2#^£-ft:©A> K £fiti£ b 

HJ&0IJ73 5kDa 2#tB#KMtf V X?- 1/ > ^ >J U -;H£tt -> i/Cu,Zn^^ -/t- 
;t * V ■< H 7-V X A * — fc? CDMii 
: 5CHTO(2EA)-bSOD 

ll»J3CDft^20mg^||if(6^j25hIsl«O^^T"rStt'fb «0'j3£Kb-&$J<D 
NHS:r.*7 i ;i/£l3mgf#fc (IR^65%) 0 

>>^Cu,ZnMSOD^ (2rag/mU pH9JS ? S^ffifgu WftlftlllM) 50/zlJ;:Mit 
BU(3f|^Lfe±HBNHSx^^;K737jC^M (I56mg/ml^g7jc) 10//1 (MSKl^E^ 

5l»J23^:|5|1iCD»T-SDS-PAGE$:^fV^, 1~2^^^©M*> K £Stfg L 

H»J74 5kDa 2#i§#|l!$^tf U X^- V > V U U ~M&m tf S^Cu.Zn^^ 

h':r-f *A*--b?©S2j£ 
B§-^ : 5CHTO(2UU)-bSOD 

^>Cu,Zn^SOD?&M (2mg/m] N pH9& 5 ^iHM. ftlft^MM) 50//lJCi£M 
lT^fcfb^tJCDTK^M (I56mg/ml^g7jc) 10// 1 Ml^^^fe D 50^1/) £ 
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<m%mm> 

: 5CHTM(2EA)-bSOD 
«W©'fb^tl487mg (48.7 A mol) £ 211^261318 ©#& |5ja©^T"rStt 
fbU «^J4CD<b^t)©NHSJi^^;U^260mg^feo (iR^53.4%) 

«^>Cu,Zn^SOD?gM (2mg/mK pH9(£ 5 ^H©Ms fcJ^fcfcSIM) 50>Ul(C^ffiiS 

t)50^;i/) ^Jnx^ 4T^-M»§LT£jfo£#fco 

fg»j23^|BJ1i©3M$-eSDS-PAGE£frVv l-S^^te©/^ r**£fiifgL 

mMM76 5kDa 2#ig#H£^ U x^ U > ^ 'j 3 ~M&m £ *>Cu,Zn§U 
7|- H ^ >f * A * — fe'CDMM 

: 5CHTM(2EA)-bSOD (?£SW 
»0J4©'fbl§rt!36Orng (36.0/imol) *H«i^26iB*©^ffii:^I»©^T-tStt 
jbLs H«B^40'fb-&tl©NHSx^7 1 ;i/*181.9mgf§fc (JR*50.5%) o 

■»Cu,Zn^SODi&T# (2mg/mk pH9H"5ffi««^ % ffiftMXftl) 2.2ml{C±f3 
©HJfi^4©ftl^©NHSx^ ^;i/33.9mg(® 6 Sl^E^ft-fc D 25^E ;U) £fln 4°C 
t-MK^tfe. £ ©Sjfo?&£ 4.3ml© SP-SepharoseF. F.jj? A 

( Amersham- Pharmacia Biotech*!) T^^tfeo 5fcfi#pSOD©^£ftft^ gfltllSi^ 
£MU3.73mg/ml©M£200,utf#fc (Ml7.2%) 0 ££fcCuS0 4 x ZnS0 4 7X^ 
$ $ lOramol/Lfc ft 5 £ 5 tflP X. T fStt £ L fc • 
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<m%bm> 

H»J23h|pHi©lfe#T-SDS-PAGE*ffl/^ l~3#^|£-&ft©M> F£5£EL 

tZo 

HWJ77 .5kDa2*fg#lI£S^ U 1/ >i7 'J 3 -MM £ ^>Cu, Zn^^-M- 
* It -< K 7 s -f * A * — if CD 
B&-if : 50RN(2UA)-bSOD 

llil^Jl3©<b^^20rag^|IM^J27SB«®^^i:|Blfi|CD^T'rStt'fb Ln 
13(Dit^<D NHSiX^^l/^ie.Omg^fe («80.0%) 0 

■>^>Cu,Zn^-SOD^M (2.0mg/mk pH9(HM^ fO^M^) 50/zk\, 
±IB©TSttfbLfeNHSai^?;i/CD7jC^M (l56mg/ml^7JO 10/Zl (M 6 Hl^U 

^^i5^J23^:|5|«(D^T'SDS-PAGE^^TV^, l~5#?£Slirft©^> h*£fitEb 

h* x >f * A * — CDM 
BS^ : 5DPA(2UA)-bSOD 

15CD'fb-^tJ©NHSi^7 i ;i/^12.0mg^fc (lK$60.0%) 0 

<i7^Cu,Zn^-SODTgr« (2.0mg/mk pH9|^ iilis f^MUlO 
^IBONHSx^x^OTlC^ft (l56mg/mlM7JO 10//1 (m&Ml^fr&tz D 50^6 

^»J23t|Bia©^T*SDS-PAGE$:^V\ l~5#^*££ft© A> K£Stfgb 
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mumi9 iokDa mmmx , )x-i-u>? ] )?-Mmt7iscu,znmz-A-** 
: ioscM-bsoD (mm^o) 

-^>Cu,ZnM-SOD7g$ (2.0mg/mK 50mmol/Ll5 O (pH9.0) N ffi^M 

HSO l.OmU3«0lj22©{b^C7)NHSx^^;i/ (flM40-£ilJl®0 18.8mg (Sfi 

&t3 s d (DJxjfor# ; £2.0ml©SP-Sepharose F. F.ytf ^ A ( Amersham- Pharmacia 
Biotech^) -£-*tS^U ^fitfpbSOD^^t^V^i^H^^Mb, 5.9mg/m]©^^ 
£120//If#fc (1R2^35.4%) o ^^>(CCuS0 4 . ZnSO 4 7j<M£^10rnrno]/UC&S 

1111^3 ^M^^T-SDS-PAGE^tr^s l~3#^g£-#©^ > F£5£fgL 

HJ&#!|80 5kDa2*|S^eM^';^^b>^U Zl—MW*- hCu,ZnM* — -M — 

: 5CHTM(2EA)-hSOD 

H»4©<b^487rag(48.7^mol) ^^»J26IBI6©^& i: fBJliO^T-rStt 
fbU ^WJ4CD-fb^tlONHSxX^;i/^260mg^fe (M53.4%) 0 

fc hCu.ZnMSODjgM (l.9mg/ml s pH9li o CELLULAR PRODUCTS, 

INC.tJ ) 50 JUL 1 iZ ffl fu IZ MM t fc ±I3NHSai ^ x ;i/CD7K^r« ( 156mg/ml^g7j< ) 

^»J23^|Biao^^T-SDS-PAGE$:^TVV l~3#^*£i§rtfc<D^ > h'^StEL 

HJ£#!|81 5kDa2*^^|ISM^U^^l/>yU U-;WifPt hCu s Zn^*— 7<— 
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B§-f : 5CHTM(2UM)-hSOD (MS^5S) 

H»J9©ft£t)3.13mg (HSKl^UfcDlO^l/) £b bCu,ZnS}SOD^$[ 
[2.63mg/ml s K> AsWtMWWi (pH7.5) % CELLULAR PRODUCTS, INCJ&] 0.6mlfc 
iP^.T4°CT-S*»it.LTSi6bfco 

20ml©Sephacryl S-SOO^^^iji^ 7 A ( Amersham-Pharmacia Biotechft) 

Z (Dfeffli £ Sephadex G-25* 7 A (Amersham-Pharmacia Biotech£t) "C20mmol/1# 
ttllirtt (pH3.5) £j&8ffif££8lU 0.8ml&|e|lRLfeo C*l£SP-SepharoseF.F.£ 
^A0.7ml (Amersham-Pharmacia Biotechtt) T'iiiUx £ 
£>t, CuS0 4 x ZnSO 4 7k^M$r#tf^rt^-^10mmol/L(3^§ct^ t3iax.^ SOD© 
TStt^HimLfeo 0.25mg/ml©att&£^tr*&£l80#l&&L-fc (UX^4.5%) 0 

<mmtm> 

|l»j23^t£©^FT'SDS-PAGE£mv l^Jg^CD^ > KSHBLfc. 

: 5PET(3UM)-hSOD (tttSKffi) 
50mmol/LD AyM»M(pH7.5)T-SI®J LfeCu, Zn^hSODfg^ (CELLULAR 
PRODUCTS, INC.SSO 0.5ml(1.34mg/miy\, HJig0!|18T-t# £ ft£'fb-&&J3.:img(gfi 
ft 1 *;i/£*tLT10^;i/)jD£N 4tt-I«fij6lit. £jfci*£SephadexG-25 
ft^ A (Amersham-Pharmacia Biotech*! )-e20mmol/IJ^:r- h 'J £ AHSrSKpH3.5) 
tilgin&^J&Ufco £ tl^SP-SepharoseF.F.* 7 A0.7ml (Amersham-Pharmacia 
Biotech^) "CJISIU 0.33mg/m]©@l»£^fr^0.62ml£f#£ (JRJ|S30.6%) o 

<mm%W]> 

2-* 7 h y -;1/##£Tn HJS#l23£ |qUt©;£&-eSDS-PAGE£lT W 
<7;i/tt8HPLC##f> 

TSKgelG4000SW XL * ^ A2#£flH^ H#g#ij23£: PHB£ LT##f Lfco 
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BS-^ : 5CHTM(2EA)-KM-871 

20mmol/LD ^i«M(pH7.5)T-2.6mg/mli;:fiii b fcKM-871*S*0.5ml (^H 
¥5-304989 T1H 10 ftlfcWT*f#£ftfc4bl^©NHSx;^;i/£ 

i.omg(MGKi^>'Wc#u-cio ; E;u)£j!jo;^ 4°ct-— m&fcfoLtzo &.fom.5m\ 

^Sephadex G-25^7 7 A ( Amersham-Pharmacia Biotechfct) T20mmol/Ij£gg^ b U 

^AiM (pH4.5) iHgSri*£&U 0.8ml £ HI ifcbfco £ ;H£CM-SepharoseF.F. 

ft^A1.2ml (Amersham-Pharmacia Biotechft) "£J&K U 0.59mg/mKD g #J#)£^5 
t?i§$0.38ml£f#fc (1R$17.1%) o 

^Jjg0>J23i:|5l^©^^-r*SDS-PAGE^^l\ l~2#dP*g-&tf;<zm> K £5tfgb 

M0J84 5kDa3#&#l&£itf Ux^U^l) 3-;bMM»Jfi;GD3** ^^©M 

B&-5f : 5PET(3UA)-KM-871 

20mmol/L!3 A,^M*£(pH7.5)T-l.lmg/mlt il L fcKM-871*g?&1.0ml 
5-304989 £#£oT Hi SO HWJ36T"t#e>n§5PET(3UA)C7)NHSXX^;i/ 
0.6mg(§£ffl^U£ttUT5^;i/)£;»jn;ls 4°Cf-MSJ!5tfco £jf&?£l.0ml£ 
Sephadex G-25* 5> A ( Amersham-Pharmacia Biotechtt) T*20mmol/IJfti&l§fjT# 
(pH4.5) tCiMM&j&bfco dtl£CM-SepharoseF.F.#7 A 1.0ml 
(Amersham-Pharmacia Biotech*!) tWM U 0.52mg/ml© g l»£-a tf ^?£430,a 
(JR^20.4%) o 

2-^;^71>x^y-jH^ST> «#J23£:|B)li©#&T-SDS-PAGE£fi : lv 
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IWJ 23~H Sfc#ij43T-f# £ ftTHb^tfcrhlFN-/? £ cfctHb^ifr^MhlFN- 

a— h^;H/^l« (NR) ^D&^&t-H^feo 
<NR&b&<fr&> 

'J^@£>©#& [MfiKM^III (#Jff&) s 355R (198130 ] ^IMtCirt'M 

;i/*r£«£«bfco 

-f&fc>*>, IMLfc h7>X77-7"l/- b £5%<»J3&Jf£lfilM (FBS) 
-^;bMEMt£tte£«bfco IFNUF^^ipp^ [a U h*U+^) 

m^©ajetigmT"ilMbfe<b^f^f|iiFNSfc(i*filfpiFN^rt*)l5iai{c50 
//iro-i7x;ut^atfco 'cfife©***^ FJr£©M^©b h«fi*o«<b 

« (FLtt) ^Aft^^b- Ml $f#fg«l#b7Co 37°Ct- 

M^, C02-T >*a^-*-T**£*U iri^^;i/^«i^^ofco 

i£it$i«£bfcgL ^-r;i/^?^$:^iPbs 37°CT*2BP^s C0 2 ^ 
i ^_ ? - t T £ -< ;i/ X £ jfilfe $ -frfc o IFN t <fc D »©Jn ^ * ttH # 
SftU tt^tttffe^ofcoi^Ts *&*#£15fc5&U NR^^^JPbfco 37°C 
T*1B#P^C0 2 ^ >*a^-^-t»IU NR*§$£|&*bfco ^51 1) A/ttttfftt'C 
t> x;i/*8fcjf*U fill it}* (0.01mol/U|gK-30%x^^— £MU 2~3#IS 

h bfeo £Me6$U DHmbfc*0mFN0iSt££iOO%i: bfci; 

#©ft¥f^IFN©ffi*t?S££$*fflbfco 
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mmmm^ m m m & 
(%) 


*{££prhIFN-/? 


— 


100 


5CHTO(2UU)-rhIFN-/? 


23 


96 


5CHTC(2AA)-rhIFN-/? 


24 


122 


5CHTO(2EA)-rhIFN- /? 


25 


90 


5CHTM(2EA)-rhIFN- /? 


26 


116 


5TRC(3UA)-rhIFN-/? 


33 


58 


5SKA(3UA)-rhIFN-/? 


34 


93 


5PET(3UA)-rhIFN-/3 


36 


50 


PEG 2 Mal-rhIFN/? 


30 


78 


20SPA-rhIFN-/? 


38 


>100 


5SPA-rhIFN-/? 


39 


>100 


20Mal-rhIFN-/? 


31 


60 


5Mal-rhIFN-/3 


32 


80 


50RN(2UA)-rhIFN-/? 


27 


>100 


50RN(2RaA)-rhIFN-/? 


28 


>100 


5DPA(2UA)-rhIFN-/3 


29 


88 



■ B 2 & ft^ftlliftiSt h 17 Ser IFN-/5 









&BM 17 SerrhIFN-/? 
5CHTM(2EA)- 17 Ser rhlFN- 
0 

5PET(3UA)-i 7 Ser rhIFN-/? 


42 


100 
70 


43 


115 



3H ihm&$fcxmwhmi-/3(Dtji<7'( jvzm®. 









^mm^mm mfn-/j 




100 


5CHTM(2EA)-^*8SJ hlFN- 


41 


104 


/? 
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t> 4 ) U * fg t$ £ IS ^ #'J 1 C ^ U NR^i D & ^ £ T- H ^ o 

#ij44©5CHTC(2AA)-rhIFN- a > HJfe0!|45©5CHTM(2EA)-rhIFN- a ^ HM^j46CD 
5PET(3UA)-rhIFN-a) T^U fat? 4 )VXTfc&1$%±\,ZU$f£tlX^tz (&mB 
rhIFN-a tmm(Dm±%% LT^fc) o 

M. i: Fridovichi, IO * If > ? > - * V > ? > * * > *T- V - > h 7 D A CIF. [ *f 
5? * — ^ * ^ /WtD^*;i/ F'J- (J. Biol. Chem.) s 244#, 6049 

M (196930 ] T-mfeLtzo SOD?St£l3. ~ y h (U) pH7.8, 30°CTT-s 

- v > ? □ Ac©ji7cas*5o%ia^-rssoDofisiRa&^u. WToss-entBbfco 

/ 7?^ ; \ 1 

tbStt(U/mg) = — -1 X 

\ AA/# I 0.000256 

SOD 50U/ml=0.000256mg (3900U/mg©^-£r ) 
AA/#:$J£fI 
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9 4 x a 9 —ecoBmfti& 



bSOD 




100 


5 CHTCusAAJ -bSOD 


72 


72 


5CHTM(2EA)-bSOD 


75 


90 


5CHTM(2EA)-bSOD 


76 


114 








50RN(2UA)-bSOD 


77 


82 


5DPA(2UA)-bSOD 


78 


77 


mmt^mm^^ sodomy 


ioo% t \stz 








i5g ft^flib h Cu,ZnSU-/1- 
















hSOD 




100 


5CHTM(2EA)-hSOD 


80 


101 


5CHTM(2UM)-hSOD (MS 


81 


92 



no) 

5PET(3UM)-hSOD 82 50 

(MMo°d) 



mm±&\mt v sod ©g*$?st4£ 100% t ufe 

|!WJ49~|t«j71C7Mbl§rtK *^gphG-CSFS§^#:fc X -tf *teffrhG-CSFCD V- 
£*GlfiUSi|ifflll&NFS60 [Proc. Natl. Acad. Sci. USA S 82^, 6687H (1985^ ) ] {I 
ft?-SitS&{Eift?£te^ [li^l, 19# N 2767M (1991^) ] 
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TONFS60ilM^«rSte#IS£> e> nfc (*«E«irhG-csF8S##i: mmcDmvtz 

H WJ68~«0ij7O©ft;-£r« 100ng/ml<7) JljgT' Mt^ffl £ « t§-&lC (is 
*j£g|irhG-CSF (lOOng/ml(D^Jg-?»(C^ffl^-iJ:fe) £ |5)^©NFS60*fflMJl(£ 

*^ w-c &m $ n it¥&mThG-csFmmfo& & tHb^gprnG-csFfci u -r ti 

[**>+J-— ^U^Di;- T>h* -f 5. ay "te^e— (Cancer Immunol. 
Immunother.) N 36^ 373K (1993^) ] i3^^T$J^ Lfco 
fc¥fl*tti/iGD3*.X 7 tn;^CDGD3Sg-&fSt?fe^^ 6 mtTjiTo 

7JN L )fc O 



SH6St itmmtAi^O GD3 ij 










*B*frS44(%) 






100 


5PET(3UA)-KM-871 


84 


20 
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xfl/>^ij3-;^J;«7- h U •>AS^tf20mmol/lDA/gfijS««[ (pH 
6.0) fcfflV^ 1.0mg/ml(Dm&£.l3iZ&5£&M{ft26<D#V3.3-l/>?i)3—)\, 
f^KprhlFN-/? (5CHTM(2EA)-rhIFN-/? ) *fMrhIFN-/? $g«U *fct4*^«fti 

rhIFN-/?&Mt2mg/ml©mPEG M20,000) §»Dlfeit^^iHt 

fc.'ftfc, #^©MlOO>Wl^V^DIl-;i/$fe«^J (^^D D a («) H) 0.9g 

20mmol/]!)A/M»& (pH6.0) £JD*Tft*8!l£$gA?U Jn 1 ?^ ;U*rStt£$J£ 

$fc»£iJglKiI^©r£t$£ioo%t bfci:#©24^P^^©r£tt^^7^ic^-ro 

*^fPrhIFN-/? N * J:V*»ttirhIFN-/?fcmPEG*«SllD Ufc ©-£J±rStt©<£T 

# Ate * n & # s imm^ mm z ntz aifn- /? -c fcttsts & £ *it ^ 0 









rhIFN-/? 


100% 


89.9% 


5fc®ffi rhINF-/? mPEG * 


100% 


72.5% 








5CHTM(2EA)-rhIFN-/? 


100% 


112.3% 



x^u>^y n-^fc.fcrflfi'fb:*- h «j AS^tr20mmoi/iD A^$fJ$ (pH 

6.0) £ffl^Ts lX)mg/ml©Sj£fcfcS £ ? fcf|;^^6©# »j x^ 1/ > ^ U 3 
i£MthlFN-/3 (5CHTM(2EA)-rhIFN-£) * fc&^fprhlFN-/? ^^t2mg/ml 

©mPEG (¥i9^M20,000) Lfc£«&£r*g|S Lfco &*©?gr$ 

ioo>ui&a*tt* (sill (tt) K) 0.9 g C»ts 5»HJS-fcttSdi:Tfft 
f^j«Lf:o «S^J$i00mg-rox^^> K;i/7^a-7t:MU M 
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-^iVlftt h U £A£^tf20ramol/l»3/^g»$(pH6.0) £jfJD;LT<!fe»#J 

l&mZm 1 fc^-roflj^Wt«E«i^nfcrhIFN-/3 fc*^#|i©rhIFN-/?©i§jgtt^ 
rn*^^C(£TUfe^ 7fcreM»rhIFN-/?fcJt«U ft^»fc»**tlfcrhIFN- 

/? T- # n fs * ^ b fc o 

20mmol/#Miir« (pH4.5) £fflV^"ts 3.73mg/ml©M £Mi L 
5CHTM(2EA)-bSOD (MM) 8tt (H»J76t:PM) % ££8}ibSOD&ttU ttz 

^j450mg^iDX.s J$-fc*fc*aj£WKUfco j£B#ttfc50mg-roSMR U 200 /Zl© 

ft»8JH*liI&©bSODiS&fcioo% h LT. igi$fl<j&?Stt©&<fb£ig 2 izmto 

ft##J-CMtl*«FHI fc&£?St4#flrFLfc#, PEG{£#|i<fc©5CHTM(2EA)-bSOD 

D=f-;HR»*JW («^p d d Oft) SQ 0.9g£ttBMgffftfc ( P H4.5) T*6mg/ml 
©M(3fiML£f!^J66©S§aitt (20SPA-rhG-CSF8§*#) ««U |eU?§Jg©* 
tf»rhG-CSF8§a|tf:jS8U * fc&MJg©rhG-CSFf§gftlC12mg/ml©mPEG (TO 

^^M2o,ooo, B*mm «*) a») £»u£M£#^iqo;ui»u 5^ 

$-fci»ac.i:T*##aj£WJHUfc« =&©:«^J^ioomg-r-ox«>^> h*;i/7^o. 

150mmo«<b^- h U £ A £^m0mmol/lB£Mffi*&£ Jn£ T$fe«ftl * L tz 0 
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aaEsu t 04t^-r«fc9tix it^mmihG-csmmi^xitiimm^i) ^> k© 
. mt&mmzhtjifrvtzoizML, ^mmThG-csFmm^-X'^mmmmmm 

lx^6&. &mmThG-csFmmm±&miz%®. LtmLtzz.tz^m[,x\,\z>o 

(^mrnm («o m) osgizmmmmm. ( P H4.5) xemgimw^^zm 
m\.tzmmm66(Dmmfo (2ospA-rhG-csF^2»#o mm. %tz&mm%.(D*mm 
ThG-csmmfommz ioo/z mm u 5^^- izmzz t x-mmm zmw u 

tzo »«^J^100 m g-rOJiy^> K;i/7^^.-^(3^r±L, MLT37°C(3« 

20mmo]mmmwm*Mz.-c$kmfflZMmi,tz o z<Dmmi®m*®-f&z&*> 

fc&SU i5,ooo[nl!ikT-20#P^ji<i>#8fiLfco 7j<ffi (TJi) £0iKUII»J23i: 

O 5 ^3 J: UM 6 (c 3VC T* L £ 3&«#J m Uih £ ^ 1" . 
fb3M£!fcrhG-CSFg§gft-e {±241$ * ^ > K © ^bMfg * ft ft *» o fc © fc 
*f U *iittrhGwCSF«##Tftttt»«ll»«||/P&»*t:^> K#S$< ft !K 

ft ^IfprhG-CSFgl gftT &30 B & & ^ > K (DM b V n fcfb fc*$g £ ft ft ^ 
©tML, *f£gft»rhG-CSFg§##T-{±&fl£fc:M> K#$<ft tK 30B&«£5S£ 
fciS&Lfco *0fprhG-CSFg|##:t#{ImPEG^«Lfc^^ (l2mg/mI0mPEG 

: 20000) h6mg/ml©*^«irhG-CSFil«i*:%^* Lfc»K««* 
( P H4.5) 100^1) ^«»Lfctt»#J^*^> K©tB$fett»W**tft*-ofco 
W±©^^tt^7Ktt»»J*T*M^ftirhG-CSFgS^l±$^t#«UT^5 
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#%0"J1 ffiftiit h-f >#-7xD>-0 (jfef^rhlFN-/?) (D^g. 

rhIFN-/?&7j<±£> [^-f y vV— Vt>— (Biotechnology Letter) % ^8 

ms 605M (1986^) ] H %&vA®,t> mttih^mmi : zMfc^-j: 
135M d986^) N M^t^mxi (DxmtftvzmmLtzo 

rhlFN-/?^^ - h'-r^DNAS^trr^^ ^ h* pMG-1 £ G^l f S*B§ilK-12#c£ 
LGTrpAptgife (^ h h U 7*b >10g/K 8#Sx*X5g/K Jfi^b^- h 'J ^A5g/1, ^ 

-;Ug/K L- r- U 7* h 7 T >50mg/l, 7 > :> 'J >50,ug/l) H h*ig# t fco 
rhIFN-/?©5fe^ttt2U >3/^-^^-^MT-MCGA P mtfe (M9^^(C*1f 5: ^ £ 
0.5%, T>fS/U >50vag/ml^«) £OH3 -*M£l%t3 N pH£6.5 

I71/->3>lfe, ig*$>b>£$^IM?i£ [DNA N 2m, 265ft (1983^) ] T- 
MmW.*m$£Ltz 0 £ <b ffi^ri^e)^IIBg6 1 - 6 9 7 9 9 
£ i£ (3 ft o T rhIFN- /? £ f# fe o 

rhIFN-r{iBUHBrhIFN-/?.©M?t?£{3ipD, 355K (1987 

^) , m&m x ^ctTj^us^ (^<b^f>ji2: g^fc^^sat^x^ 135 
it (1986^) s ^^b^nA) (Dxmzfe-Dxmm^tzo 

rhIFN-r h'r-SDNA^^tfT*^^ ^ KpKYP10£&^f?-&*Jif SipGKA2 

}$£LGTrpApt&tt(^ h h U 7" h >10g/l, #S3i^rX5g/l, JM^ h U •> A5g/1, 
?>n-;Ug/k L- h U y V 7 T >50mg/k 7>\£S/V > so /i g/l) "C >- l> 
fc o rhIFN- y © £H {3 &2 U V # - ^ * t? MCGAp*g *fe ( M9tgit £ * If ^ 

y^0.5%, T>lfS/U>50/Zg/ml%«SSP) £ffl</\ iO'l/U P H£ 
6.5(C^^fUTl~2BP^37°C-et§*Lfeo &£s J&*$Stt750rpmT? j£ £ *> U 
lLTf XTl/ — J/ 3 > Lfco ^«^%8,000rpm-Cx 10&IMi& tT«g U 30mmol/L 
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mfci- b V e>A**»U 30mmol/Lh U X • i&gMHrtt (pH7.5) t?*^Lfco & 

#Btf:*±iBttlr*30mifc!»»u o°C-cio#Rajg#$8fe# (branson sonic 

POWER COMPANY*!, SONIFIER CELL DISRUPTOR 200 s OUTPUT CONTROL 2) 

rhIFN-r £?&J3¥L-fc£^ V-^ h>?,©^ [^Wt •r^yoi;- 
( BIO/TECHNOLOGY) , 2#, 800H (198430 ] t^D, rhIFN-y £M - MM • 

##^13 mmzmt ymn^u^-mm^ (rhc-csF) mm^comm. 

K?!I«3 fc m L fc T 5 J WM¥\ £ * t S hG-CSFO lfi07l/^r>§77 

©t*d «j >$r;i/^r->(i. i7#g©i^5M >£-t »; >£*ft-?ftg&Lfc 
rhG-CSF§£##:£, M¥7 - 9 6 5 5 8 fcffi«©#$Sfc <fc D Lfc 

±IB©rhG-CSF§§g&£D- K-r^DNA^^tf^^ 5. h* P CfBD28^«^1"§ 
APMW3110strA^ (Escherichia coli ECfBD28 FERM BP- 1479) £LG*gife b 

b U rh>i0gs»«x + ^5g N Jlfli^ h U >i7A5g N ^;i/3-^ig^7KlL{c:^A»L> 

NaOHT-pH^XOfT-S) -e37°C, 18B#Hig#L, £©i§#?#5ml£25/Zg/ml© h 'J 
7h77> i:50>tig/ml©T > t 'J > £<a tf MCGJgtft (Na 2 HP0 4 0.6%, KH 2 P0 4 . 
0.3%, i&iti- b V t> A0.5%, ^ J ^0.5%, MgS0 4 lmmol/L, f ^ 5 >B 14// 
g/ml, pH7.2) 100ralfc«S*U 30°CT"4~8^^^#^, h V 7 b 7 T >©BNM*J 
We$>&30-'( > V—frTP V (3^-indoleacrylicacid J^TlAAhB&f) * 
10//g/mUPX., £ £>£2~120#|!gig#£^ttfco *S*Sfc&8,000rpmT-s lO^SS^ 
ItilU 30mmol/Lm'fb^ h U ^A**^ 30ramol/Lh >J * • W&BffiWi 
(pH7.5) T-^#Lfco a#»i*£±fBlMff#30mlfc»»U 0 o CT"10#F^^$ 
SMH BRANSON SONIC POWER COMPANY^ SONIFIER CELL DISRUPTOR 200, 
OUTPUT CONTROL 2) Lfzo &&%U&W®%9M)T?mTZ30ft!l$i&MWLLTW 

145 



3/20/2006, EAST Version: 2.0.3.0 



WO 03/000278 



PCT/JP02/06227 



S^SA»?>V-^ h V^O^F&IVWtf-x^n^ — (BIO/TECHNOLOGY), 
^2# N 800M (198430 ] rhG-CSF^#:^ai±J • • RTS-fb • f?£ 
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3 . ^atSf4^ U ^7*^- K^T^^^^r^- -fcf (Asparaginase) N 5. ± 

—if (Glutaminase) N T^l/^:?" — -tf (Arginase) , ^'j*— H£ (Uricase) N X — 
^^rlM 4 Xl±$' — J e. (Superoxide Dismutase) N 7^h7i'J> 

(Lactoferin) N ^ h U 7° h — -fe* (Streptokinase) N y^^zy (pjasmin) . 
7? J i/y^T if (Adenosine Deaminase) N >^ — D >1~18 

(Interleukin 1~18) , -f># — 7 x D > - a ( Interferon - a ) N 0^-7iD 
>-/? (Interferon-/?) ^ -f — 7 m P > - 7 ( Interferon - 7 ) x — 7 

xO>-w (Interferon- 0)) , -f > ^ — 7iD>-T ( Interferon - T ) . H3&S£ 
3 p - — fiJ^EI^ (Granulocyte-Colony Stimulating Factor) N :niJ;*p;}%xf-> 

(erythropoietin) fllSS^^Eig^ (Tumor Necrosis Factor) s jM^ifflD'H^ 

(Thrombopoietin) , 7P — V^FJW (Klotho) , \s73-> (Leptin) . I$ifrf^£ffl 
J}§ii5fiS?l~19 (Fibroblast Growth Factor 1~ 19) s 5yF*-f> (Midkine) \ 

(Calcitonin) N ^J&gfcftlS^ 1 (Epidermal Growth Factor) N TVl-ftP" 
> (Glucagon) , <1 > X ] ) 1 (insulin-like Growth Factor l) , iXr 

Tj-S/x^y 77°PtM > 1 (Osteogenic Protein 1) , $£,|fl]JM^ia^ (Stem Cell 
Factor) , 75 'J > (Amylin) , ^iTM P-f K*7l/ : t> (Parathyroid Hormone) „ 
77^ 5 y-7>r£fx4bH^3I (Plasminogen Activator) . it^SIMI? 

(Vascular Endothelial Growth Factor) „ tB!1$e$& fiJoHS 1 ?!! (Transforming Growth 
Factor) s 7*-H/>b P >^^7*t c KJS (Glucagon Like Peptide) N ^ HJ "7 A *iJK^ 
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73- (Natriuretic Peptide) N 77^^/-y> (Plasminogen) , 7>i?## 

(Angiopoietin) N 7 '> V X 7>.$ f > ( Angiostatin) % x>K^^f"> 
(Endostatin) . % JMJMftE^ 1 (Hepatocyte Growth Factor) N #Cft L < tt * © 

# y 7d ti/>^'j3-;Hi< &^©i§#&£ fc&tf y if u >^ y z» 
n 2 jh * 3 mmm^mm a 

6. S*©ffiBB^ l^~^5S©^rn*CIBtt©'fb^fl«Jt:«f«i*ixfcM 

7 . n^©$SHfg lIM~m5Jl©v^rtl^{cHBm©'^b^^(3^i^^tlfc^a 

8. $fc*#J©M^©fc&©s »*©«I8^ lil~fg5ia©^-fft7>fc§B«© 

9. {bM«#J©M>£©fc#>©x W#©«&BSSlE~SS5®©^rftfrfc 

10. «Sffltt*#J©«t3t©fc«>©s «f*©ttH»lS-J6 53g©^-r*i* 

1 1. ^sfStt^y^T"^ Ks^y r;i/^rb>^y zi—ju&-z{b&*mtz 
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1 2. £3?Si£*" , J^7 , 3 L K ^ * 'J b > ^ V □ - t-ftf 1 5 

1 5 . MrStttf U ^7"^ b*#r7^5*±~ t? (Asparaginase) , ^ 
j-— \i (Glutaminase) N TJl^i~— fe* (Arginase) N ^ »J # — -fe* (Uricase) N 7 
— J^—t^-^r^ Ff-fXA^-b' (Superoxide Dismutase) N ^7 h7i'J> 

(Lactoferin) N 7 b \s 7* h ± — -fe* (Streptokinase) N 7^7 ^> (Plasmin) s 
7"x7 "sIstTX f— tf (Adenosine Deaminase) , ^ > £ — D 3r >1~18 

(Interleukin 1~18) \ -Y > £ — 7 x P > - a (interferon- a.) s 4 — 7 x. P 
>-/3 (Interferon-/?) \ 0^-7iD>-y (interferon- y ) . -f># — 7 
i P > - w (Interferon- to ) N --f > 7 — 7 x P > - r (interferon - r ) > WtffiM 
P U — — ^iJ^tH^ (Granulocyte-Colony Stimulating Factor) N :n. " j 7 P ^3" > 

(erythropoietin) N Bl^^^EH^ (Tumor Necrosis Factor) N Sk'b^MM^^ 

(Thrombopoietin) ^ 7o — VMfiH (Klotho) „ b7*^> (Leptin) N i&jStMl 

^^510^1—19 (Fibroblast Growth Factor 1~ 19) N 5 y H*-f > (Midkine) ^ 

h~> (Calcitonin) „ Igj^j^ftH^ ( Epidermal Growth Factor) N T^l^P" 

> (Glucagon) x > 7 U 1 ( Insulin- like Growth Factor l) N 

>1 (Osteogenic Protein l) N MJMJjtS^ (Stem Cell 

Factor) v 7 5. U > (Amylin) N ^"vIM P-f h'jJVl/^EV (Parathyroid Hormone) s 

7^7^ y-fyfefeim^m (Plasminogen Activator) N jftt^^J^ilMfta^ 

(Vascular Endothelial Growth Factor) \ BK^Sl^SS^?^ (Transforming Growth 
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Factor) % ^*J>i^7"f (Glucagon Like Peptide) N ir \ V $ AfiJIa?^ 
73- (Natriuretic Peptide) N f y (Plasminogen) N Tyi>^i^ 
x^-> (Angiopoietin) „ 7 > 1/ 3r X $ =f- > ( Angiostatin) N x>K 
(Endostatin) s ffF|fflSSj5^ftg|^ (Hepatocyte Growth Factor) \' J7bft L < £ * © 
77^>F, $fctt»^ffi<*?.&S»#©fll&Bfi£l 3E*fcfcJ:&l 4 if IB IE CD 

17. tfVTjiz-uyyvD—frMfts ft^A 50o~i > ooo,ooo©#d:p;i/*- 
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CD <2> <3> ® ® ■© (Z> G> 
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(D (D (D <3) <D © (2) <D 



0 4 
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. sh m m 

SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD 

<120> Ointment 

<130> 11398W01 

<140> 
<141> 

<150> JP 2001/190330 . 
<151> 2001-06-22 

<160> 3 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 146 
<212> PRT 
<213> Hominidae 

<400> 1 

Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys ' 
1 5 10 . .15 

Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr 

20 25 30 

Leu Phe Leu Gly He Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg 

35 40 45 

Lys He Met Gin Ser Gin He Val Ser Phe Tyr Phe Lys Leu Phe 

50 55 60 

Lys Asn Phe Lys Asp Asp Gin Ser lie Gin Lys Ser Val Glu Thr 
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65 70 75 

He Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 

80 85 90 

Lys Arg Arg Asp Phe Glu Lys Leu Thy Asn Tyr Ser Val Thr Asp 

95 100 105 

Leu Asn Val Gin Arg Lys Ala He His Glu Leu He Gin Val Met 

110 115 120 

Ala Glu Leu Ser Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser 

125 130 135 

Gin Met Leu Phe Arg Gly Arg Arg Ala Ser Gin 
140 145 146 



<210> 2 
<211> 166 
<212> PRT 
<213> Hominidae 

<400> 2 

Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg Ser Ser Asn Phe 
1 5 10 15 

Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Glu Tyr 

20 25 30 

Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu lie Lys 

35 40 45 

Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He Tyr 

50 55 60 

Glu Met Leu Gin Asn He Phe Ala Leu Phe Arg Gin Asp Ser Ser 

65 70 75 

Ser Thr Gly Trp Asn Glu Thr He Val Glu Asn Leu Leu Ala Asn 

80 85 90 

Val Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys 
95 100 105 

Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu 
110 115 120 
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His Leu Lys Arg Tyr Thr Gly Arg He Leu His Tyr Leu Lys Ala 
125 130 135 

Lys Glu Tyr Ser His Cys Ala Trp Thr He Val Arg Val Glu He 
140 145 150 

Leu Arg Asn Phe Tyr Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 
155 160 165 166 



<210> 3 
<211> 174 
<212> PRT 
<213> Hominidae 

<400> 3 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu 
-11 5 10 15 

Lys Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 

20 25 30 

Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 

35 40 45 

Val Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 

50 55 60 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 

65 70 75 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He 
80 85 90 95 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 

100 105 110 

Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala 

115 120 125 

Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 

145 150 155 

Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 174 
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